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EXECUTIVE SUMMARY

Bechtel Environmental, Inc., has prepared this Feasibility Study (FS) Report for Installation
Restoration (IR) Program Site 24 on behalf of the Department of the Navy Base Realignment
and Closure (BRAC) Program Management Office West under Contract Task Order (CTO) 0087
of the Comprehensive Long-Term Environmental Action Navy 3 Program, Contract
No. N68711-95-D-7526. The Navy follows current United States Environmental Protection
Agency (U.S. EPA) guidance for FS report preparation under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), Title 42, United States Code (U.S.C.)
Sections (§§) 9601-9675 (1988). Figures and tables are included at the end of this summary.

IR Site 24, referred to as the Pier Area, is located along the southern edge of Alameda Point
(formerly Naval Air Station [NAS] Alameda) in Alameda, California (Figures ES-1 and ES-2).
The site is currently being used to dock naval ships and other large vessels. In September 1993,
NAS Alameda was designated for closure by the United States Congress and the BRAC
Commission. The base officially closed in April 1997.

This FS Report develops and evaluates remedial action alternatives to address potential
ecological risks associated with contaminated sediment in a small portion of the sediment shelf at
IR Site 24. The Navy will use the results of this evaluation and other site-specific information to
select an appropriate remedy for sediment at IR Site 24. Based on the ecological risk assessment
(ERA) results included in the Remedial Investigation (RI) Report, an FS was recommended for a
small area located in the northeastern corner of the IR Site 24 sediment shelf in the vicinity of the
quay wall and beneath the wharf road between storm drain Outfalls J and K. The RI Report
concluded that there were no unacceptable risks in other areas of IR Site 24.

SITE BACKGROUND

IR Site 24 is approximately 50 acres in size and includes open-water areas and three piers
located within the breakwall of Breakwater Beach. The Navy began using the piers,
which are constructed with concrete pilings/footings and walkways, in 1943. Pier 1 is the
smallest and northernmost of the three piers. Pier 2 (the middle pier) has four berthing
spaces. These berthing spaces historically accommodated a combination of destroyers,
service ships, and transient vessels for loading and offloading small amounts of ordnance.
Piers 2 and 3 were used to berth nuclear-powered ships as well as occasional nuclear-
powered submarines.

The City of Alameda currently leases pier space at the site to the United States
Department of Transportation, Maritime Administration. Under the proposed future
reuse plan, IR Site 24 will be developed as a commercial marina along with the adjacent
Seaplane Lagoon; there are currently no plans to remove the piers. The area south of
Pier 3 is slated for transfer to the California Department of Fish and Game for use as a
marina.

Until 1978, the pier areas were dredged periodically to allow for large naval ships to be
docked. Consequently, much of the shallow sediment in the pier area that could have
contained contaminants related to shipboard waste and storm drains was removed.
However, a sediment shelf along and underneath the quay wall was not accessible to the

Feasibility Study Report — IR Site 24, Alameda Point page ES-1
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dredging equipment previously used at IR Site 24. The water depth at the pier face
ranges from approximately 12 to 28 feet. Access to the sediment shelf area under the
wharf road by boat is largely blocked by pier pilings and cross members. Only one
entrance beneath the pier is available for access; access in this area is possible only at
low tide.

Three storm drains discharge into IR Site 24 (Figure ES-3). Storm drain lines leading to
Outfalls J and K discharge into the northeastern end of the site between Piers 1 and 2; the
storm drain line leading to Outfall L discharges between Piers 2 and 3. The storm drain
line leading to Outfall J received runoff and industrial wastewater from buildings located
east of IR Site 24 in environmental baseline survey (EBS) Parcels 154 and 201, including
Buildings 166 and 167, which were large buildings historically used as aircraft
maintenance hangars.  Activities conducted in these buildings reportedly included
painting, resin mixing, parts washing in solvent dip tanks, metals machining, paint
stripping/sandblasting, aircraft defueling and refueling, and replacing or filling of
lubrication and hydraulic fluids. The open spaces of EBS Parcels 154 and 201 were
historically used for aircraft parking and maintenance and for chemical, equipment, and
material storage, which included hazardous material storage yards and an industrial dust
silo. It is suspected that potentially contaminated surface runoff from the parcels and
historically industrial wastewaters may have discharged through storm drain lines leading
to Outfall J in IR Site 24.

Sediment is the primary exposure medium at IR Site 24. Surface water is not considered
a medium of concern at IR Site 24 because metals, polycyclic aromatic hydrocarbons
(PAHs), polychlorinated biphenyls (PCBs), and pesticides are relatively insoluble, and
partitioning from sediment to surface water is low. During the Rl, sediment samples
were collected and analyzed for PAHs, PCBs, pesticides, and metals. Investigations
indicated that these chemicals were present in sediment, with the highest concentrations
reported primarily in samples collected in an area located in the northeastern section of
the site and beneath the wharf road between storm drain Outfalls J and K. A review of
the spatial distribution of the analytical results reported for the 2006 samples revealed
that elevated concentrations of metals, pesticides, and PCBs were all co-located in
sediment samples collected in this northeastern area beneath the wharf road. The RI
Report recommended an FS for this area, which has been designated as the area of
ecological concern (AOEC) for this FS Report (Figure ES-3).

Concentrations of metals and organic chemicals in sediment in the open-water portions of
IR Site 24 were low, and the RI Report recommended no further action for the open-
water portion of the site. There is no evidence that the sediment in the AOEC is acting as
a secondary source to sediment in the open-water portions of IR Site 24.

The human health risk assessment (HHRA) conducted during the RI did not identify
complete exposure pathways for human receptors due to the limited habitat for shellfish
at the site, as well as the limited and difficult access to the water and shoreline for
recreational and shellfish harvesting purposes. The ERA concluded that risks were
acceptable over most of the site, and that the only area with a potential for adverse
ecological impacts was the sediment shelf in the northeastern comer of the site. The

page ES-2 Feasibility Study Report — IR Site 24, Alameda Point
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potential risk in this area is expected to be limited due to the small size of the area and
because the sediment shelf area is located behind the quay wall and beneath the wharf
road, where access by ecological receptors is likely to be minimal. Based on the ERA
results, the RI Report recommended that an FS be conducted for the AOEC only.

REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) are medium-specific (e.g., sediment, soil,
groundwater, or air) or operable unit—specific goals for protecting human health, welfare,
and the environment. RAOs are established based on affected media, chemicals of
concern, existing and potential receptors and exposure pathways, and applicable or
relevant and appropriate requirements (ARARs).

The general response objective for IR Site 24 is to protect ecological receptors from
unacceptable exposure to chemicals of concern (COCs) through exposure to sediments or
consumption of contaminated organisms.

The RI Report described potential risk for ecological receptors exposed to surface
sediment (0 to 2 inches or 0 to 5 centimeters [cm]) at IR Site 24. The benthic
invertebrate community (principally invertebrates that live in or on the sediment at the
bay bottom) is potentially at risk from sediment contaminants due to direct contact and
ingestion exposure. Three representative bird receptors (surf scoter, double-crested
cormorant, and California least tern) are potentially at risk from cadmium, lead, total
DDx (the sum of the pesticides DDT [dichlorodiphenyltrichloroethane], DDE
[dichlorodiphenyldichloroethene], and DDD [dichlorodiphenyldichloroethane]), and total
PCBs, due to ingestion of contaminated food and incidental ingestion of surface
sediment. The RI Report did not indicate potential risk to fish receptors from surface
sediment exposures. However, subsurface sediment (deeper than 2 inches or 5 cm), if
available to ecological receptors, is associated with potential risk to invertebrates, fish,
and birds. The RI Report noted that these receptors were likely at risk only from
contaminant concentrations in the AOEC.

The RI Report identified the key risk drivers as cadmium, lead, total DDx, and total PCBs
for ecological receptors. Because these are the same chemicals that are present in
adjacent Seaplane Lagoon (IR Site 17), where remediation goals (RGs) have been
developed, and due to the uncertainties noted in the RI Report, the development of
preliminary RGs for IR Site 24 is supplemented by data and analysis conducted for the
adjacent Seaplane Lagoon.

During the development of the RG for cadmium in sediment at IR Site 17, protective
sediment values for cadmium for the protection of fish at Seaplane Lagoon were estimated to
range from 19.6 to 61.9 milligrams per kilogram (mg/kg) dry weight. These ecological
protective sediment values were based on literature-based values and a site-specific
bioaccumulation factor (BAF). However, the available cadmium data set was considered
insufficient for developing a final RG. Therefore, the cadmium concentration in sediment
considered protective of fish at IR Site 17 was used as the RG for the protection of avian
receptors. Similarly, for IR Site 24, the cadmium data were insufficient to develop an RG

Feasibility Study Report — IR Site 24, Alameda Point page ES-3
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that would be protective of fish, and therefore the avian RG is also considered protective of
fish receptors at this site.

RGs protective of the least tern and other avian receptors (surf scoter and double-crested
cormorant) were calculated for IR Site 17 for cadmium, total DDx, and total PCBs, but
not for lead, because of uncertainties associated with the bioavailability and toxicity of
lead to avian receptors. The spatial distribution of sediment lead concentrations in the
AOEC at IR Site 24 is similar to the distribution of cadmium concentrations; therefore,
the RG for cadmium is expected to mitigate potential risk due to lead concentrations as
well.

Due to the uncertainties described in the RI Report associated with the estimated risks,
particularly with the site-specific estimates of bioaccumulation used to develop BAFs,
calculation of site-specific RGs would have similar uncertainties. Therefore, the RGs
adopted in the final Record of Decision for adjacent IR Site 17 (Seaplane Lagoon) are
used in this FS Report as preliminary RGs for IR Site 24. These preliminary RGs for
sediment are as follows:

e cadmium - 24.4 mg/kg

e total DDx —0.13 mg/kg

e total PCBs — 1.13 mg/kg
Consideration will be given to achieving an areawide average total PCB concentration
that is consistent with the upper-bound nearshore ambient concentration for total PCBs
(i.e., 0.2 mg/kg). The area-weighted average total PCB concentrations within IR Site 24

following remediation will be comparable to the upper bound estimate (i.e., 0.2 mg/kg) of
the nearshore ambient concentration calculated for the San Francisco Bay area.

SCREENING OF REMEDIAL TECHNOLOGIES

Remedial technologies for consideration in this FS Report have been identified based on
U.S. EPA guidance, remedial technology literature, engineering judgment, and Alameda
Point experience. Remedial technologies that were incorporated into alternatives that
were carried forward for detailed analysis in this FS Report are summarized below.

No Action

No actjon is included as an option because it is the baseline for comparison with other
response actions.

Institutional Controls

Institutional controls (ICs) are legal and administrative mechanisms used to implement
land use and access restrictions to limit the exposure of future landowner(s), recreational
user(s) of the property, and/or ecological receptors to hazardous substances. ICs also
may be used to achieve continued protectiveness (e.g., to protect a sediment cap) or to
maintain the integrity of the remedial action until remediation is complete and RGs have
been achieved. ICs would not treat impacted sediment, but would prohibit unacceptable
exposure to the contaminants by ecological receptors.

page ES-4 Feasibility Study Report — IR Site 24, Alameda Point
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Monitored Natural Recovery

Monitored natural recovery (MNR) uses ongoing, naturally occurring processes to
contain, destroy, or reduce the bioavailability or toxicity of contaminants in sediment.
MNR involves the isolation and mixing of contaminants through natural sedimentation,
and is the process most frequently relied upon for contaminated sediment. This natural
“capping” process at IR Site 24 would form a protective barrier that would minimize
resuspension of impacted sediment and exposure of ecological receptors to contaminants
in sediment. MNR is considered appropriate for the AOEC at IR Site 24 because this
area is protected from high-energy forces such as boat wakes, propeller scour, keel drag,
or large-boat anchoring that would minimize the effectiveness of the natural
sedimentation process.

The natural processes of interest for MNR may include a variety of processes which |,
under favorable conditions, act without human intervention to reduce the mass, toxicity,
mobility, or concentration of contaminants in the sediment bed. Natural MNR processes
may include the following:

¢ physical processes — sedimentation, advection, diffusion, dilution, dispersion,
bioturbation, and volatilization

e biological processes — biodegradation, biotransformation, phytoremediation, and
biological stabilization

e chemical processes — oxidation/reduction, sorption, or other processes resulting
in stabilization or reduced bioavailability

Under certain conditions, these natural processes act to reduce the mass, toxicity,
mobility, or volume of contaminated sediment. Monitoring is typically performed to
check the progress of the natural recovery process.

Containment

In situ capping was selected as the representative process option for containment
technologies in this FS Report. Capping refers to the placement of a subaqueous
covering or cap using clean material. The cap is placed over impacted sediment to isolate
contaminants from the surrounding environment and potential receptors. Depending on
the contaminants and sediment environment, a cap is designed to reduce risk through one
or more of the following functions:

¢ physical isolation of the impacted sediment to reduce exposure due to direct
contact and to reduce the ability of burrowing organisms to move contaminants
to the surface

e stabilization and erosion protection of impacted sediment and cap to reduce
resuspension and transport to other sites

e chemical isolation of impacted sediment to reduce exposure from dissolved and
colloidally bound contaminants transported into the water column

Feasibility Study Report — IR Site 24, Alameda Point page ES-5
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Sediment Removal

Dredging was selected as the sediment removal technology to be evaluated in this FS
Report. Dredging is an effective technology for removing contaminated sediment from
an impacted aquatic environment. It is effective at addressing any class of contaminant
(i.e., organic or inorganic), as it physically and nonselectively removes impacted
sediment. Dredging processes involve mechanically grabbing, raking, cutting, or
hydraulically scouring the bottom of a water body to dislodge the sediment. Once
dislodged, the sediment may be removed either mechanically with buckets or
hydraulically by pumping.

In Situ Treatment

In situ treatment involves using biological, physical, or chemical processes to treat
impacted sediment in place. These processes may be used to break down contaminants
and/or alter their properties so they can be easily extracted, destroyed, stabilized, or
immobilized.

REMEDIAL ALTERNATIVES

The following six remedial alternatives for sediment are developed and screened in this
FS Report:

e Alternative 1 —no action

e Alternative 2 —ICs

e Alternative 3 — MNR with ICs

e Alternative 4 — thin-layer capping with ICs
e Alternative 5 — sediment removal/dredging

e Alternative 6 — in situ grouting with ICs

Alternative 6 was screened out because in situ grouting has uncertain effectiveness, is in
the early stages of development, and few delivery methods are currently commercially
available. All other alternatives were retained for detailed analysis. The alternatives
retained after screening are described below.

Alternative 1 — No Action

For this alternative, no action of any type would be conducted to mitigate potential
ecological risks associated with impacted sediment at IR Site 24. This alternative is
included in accordance with the NCP, and serves as a basis against which other
alternatives may be compared.

Alternative 2 — ICs

Alternative 2 would rely on ICs to minimize disturbance and dispersion of the impacted
sediment undemeath the wharf road into the open-water area. Five-year reviews would
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be included to evaluate the continued protectiveness of the ICs for this alternative. Time
until RAOs are achieved would not be known for this alternative.

ICs would be put in place at IR Site 24 to:
e prohibit disturbance of sediments in the AOEC under the wharf road, and

e prohibit removal of the wharf road (including land-use restriction/structure
maintenance agreements) without prior approval from regulatory agencies and
the Navy.

ICs would remain in place until RAOs were achieved and the Navy and regulatory
agencies agreed that the site no longer posed potentially unacceptable ecological risk.
For cost-estimating purposes, the assumed duration of Alternative 2 is 30 years.

Alternative 3 — MNR With ICs '

Alternative 3 would rely on natural recovery processes to continue to isolate impacted
sediment and reduce exposure of ecological receptors to COCs in sediment over time at the
AOEC. A predesign investigation would be conducted at 18 sampling stations to verify the
extent of COCs in sediment at concentrations exceeding preliminary RGs, and to serve as
a baseline against which subsequent sediment monitoring results would be compared.
Core samples would be collected at 9 of the 18 sampling locations to determine the
sedimentation rate at the AOEC. Surface water samples would be collected at four
locations in areas with elevated cadmium for analysis to evaluate cadmium efflux from
sediment into overlying water.

A long-term MNR program, including periodic reviews, would be implemented to
confirm that natural processes (e.g., sediment deposition) were occurring and to track
remediation progress. If predesign investigation results for cadmium efflux analysis
indicated potential risk, then additional cadmium efflux sampling would be performed as
part of the post-remediation monitoring program. ICs would be included that are similar
to those described for Alternative 2 to prohibit disturbance of sediment in the AOEC and
to prohibit actions that would interfere with the MNR activities. For cost-estimating
purposes, the duration of the MNR program and ICs under Alternative 3 is assumed to be
30 years. However, once sediment monitoring results indicated that RAOs were
achieved and that ICs were no longer warranted, the regulatory agencies and the Navy
would determine whether the MNR program and ICs could be discontinued.

Alternative 4 — Thin-Layer Capping With ICs

Alternative 4 consists of installation of a thin-layer cap over the impacted sediment in the
AOQEC at IR Site 24 where concentrations of COCs in sediment exceed preliminary RGs.
The placement of a thin-layer cap would provide physical isolation of contaminated
sediment from potential ecological receptors and accelerate natural recovery processes.
In addition to thin-layer capping, Alternative 4 would also include ICs. The ICs would
be similar to those described for Alternative 2. The same predesign investigation
included in Alternative 3 would be included as part of Alternative 4, except that baseline
sediment sampling would include 10 permanent sampling stations and 30 temporary
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sampling stations (a total of 40 sampling locations) with collection of one sample per
location to determine cap placement locations. Furthermore, no core samples would be
collected as part of this alternative.

A long-term monitoring program, including periodic reviews, would be implemented to
verify that the thin-layer cap is performing as intended, and to track progress of natural
recovery processes. If predesign investigation results for cadmium efflux analysis
indicated potential risk, then additional cadmium efflux sampling would be performed as
part of the post-remediation monitoring program. Once sediment monitoring results
indicated that RAOs were achieved and that ICs were no longer warranted, the ICs
would be discontinued. For cost-estimating purposes, the assumed duration of
Altemative 4 is 30 years.

Alternative 5 — Sediment Removal/Dredging

Alternative 5 would employ dredging or a similar technology to remove sediment with
COC concentrations exceeding preliminary RGs in the AOEC. The dredged sediment
would be disposed in an off-site commercial or hazardous waste landfill. Removal of
impacted sediment would be verified through confirmation sampling. The same
predesign investigation included in Alternative 4 would also be included as part of
Alternative 5, except that two sediment samples (shallow and deep) would be collected
from each of the 40 sampling locations to further assess the vertical extent of the
impacted sediment before removal. No ICs or long-term O&M activities would be
implemented under this alternative. The assumed duration of Alternative 5 is 1 year.

COMPARATIVE ANALYSIS OF ALTERNATIVES

The relative performance of the retained remedial alternatives considered in this FS
Report were compared against the NCP evaluation criteria in order to assess the merits of
each alternative and identify key trade-offs the Navy must consider when selecting a
cleanup remedy. The NCP criteria are as follows:

e threshold criteria
— overall protection of human health and the environment
— compliance with ARARs
e primary balancing criteria
— long-term effectiveness and permanence
— reduction of toxicity, mobility, or volume through treatment
— short-term effectiveness
— implementability

— cost

e modifying criteria
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— state acceptance

— community acceptance

The NCP threshold criteria must be satisfied for a remedial alternative to be eligible for
selection unless an ARAR waiver applies. The selection of eligible remedial alternatives
is generally based on a comparison of how well an alternative meets the five primary
balancing criteria and the two modifying criteria. Alternative 1 does not meet the
threshold criteria, so it was not evaluated against the balancing criteria. Alternatives 2, 3,
4, and 5 meet the threshold criteria.

Alternatives 2 through 5 were ranked for each of the balancing criteria in terms of their
performance relative to other alternatives. Alternatives that performed best relative to
other alternatives were assigned a score of “high.” Alternatives that received the best
combination of relative rankings scored highest overall in the balancing criteria.
Therefore, no individual balancing criterion was weighted more heavily than others in
this process. Table ES-1 summarizes the results of the comparative analysis by balancing
criteria for remedial alternatives.

The remedial alternatives are not required to meet all five of the balancing criteria,
although it is preferred. Evaluation against modifying criteria is the final test in
determining whether the state and the community find the alternative acceptable.

Alternatives 2, 3, 4, and 5 meet the threshold criteria for current and anticipated future
land uses of IR Site 24. Alternative 1 does not meet the threshold criteria for current and
anticipated future land uses of IR Site 24. Alternative S is rated highest overall in
satisfying the balancing criteria. Alternatives 2, 3, and 4 are rated lower than Alternative 5
in the balancing criteria. '
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Table ES-1
Comparative Analysis Summary for Remedial Alternatives

ALTERNATIVE
1 2 3 4 5
Thin-Layer Sediment
MNR Capping With Remo‘:al /
NCP Criteria No Action ICs With ICs ICs Dredging
Overall protectiveness No? Yes® Yes Yes Yes
Compliance with ARARs NA Yes Yes Yes Yes
Long-term effectiveness and
permanence NA O O O .
Reduction of toxicity, mobility,
or volume through treatment NA O O O O
Short-term effectiveness NA O O ‘ O
Implementability NA o ® D D
c
g‘l’jf) NA @ > O O
0.43 1.13 2.05 332
Notes:

2 the no action alternative is protective of current and planned future land uses, but is not protective

for a hypothetical future residential use

® U.S. EPA does not concur that Alternative 2 meets the threshold protectiveness criterion.

¢ cost estimates are based on net present value, where a low cost rating indicates > $2M; a medium
cost rating indicates between $1M and $2M; and a high cost rating indicates < $1M

Acronyms/Abbreviations:
ARAR — applicable or relevant and appropriate requirement
IC - institutional control
M — million
MNR - monitored natural recovery
NA — not applicable
NCP — National Oil and Hazardous Substances Pollution Contingency Plan
U.S. EPA - United States Environmental Protection Agency

Relative Performance:

O - ow
D
o

medium

high
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Section 1

INTRODUCTION

Bechtel Environmental, Inc., prepared this Feasibility Study (FS) Report for Installation
Restoration (IR) Program Site 24 on behalf of the Department of the Navy Base Realignment
and Closure (BRAC) Program Management Office West under Contract Task Order (CTO) 0087
of the Comprehensive Long-Term Environmental Action Navy 3 Program, Contract
No. N68711-95-D-7526. The Navy follows current United States Environmental Protection
Agency (U.S. EPA) guidance for FS report preparation under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), Title (tit.) 42, United States Code
(U.S.C.) Sections (§§) 9601-9675 (1988).

IR Site 24, referred to as the Pier Area, is located along the southern edge of Alameda Point
(formerly Naval Air Station [NAS] Alameda) in Alameda, California (Figures 1-1 and 1-2). The
site consists of open water and three piers located within the breakwall of Breakwater Beach and
is currently being used to dock naval ships and other large vessels.

In September 1993, the United States Congress and the BRAC Commission designated NAS
Alameda for closure. The BRAC program goal is to transfer the closed base property and
facilities to the community as expeditiously as possible and with minimal impact on the local
economy. On July 22, 1999, Alameda Point was placed on the U.S. EPA National Priorities List

(CA2170023236). IR Site 24 was added to the CERCLA program in January 2003, based on

sampling results from previous investigations that indicated there may be chemicals of potential
ecological concern (COPECs) in sediment that could pose an unacceptable risk to ecological
receptors. The remedial investigation (RI) was completed and documented in the RI Report in
August 2007 (Battelle et al. 2007). The RI results indicated that only a small area in the
northeastern corner of IR Site 24 required further action. An FS was recommended to evaluate
remedial options to address ecological risk associated with COPECs in sediment in the sediment
shelf at the northeastern corner of the site. The sediment shelf area extends eastward from the
quay wall under the wharf road between storm drain Outfalls J and K.

The Navy is responsible for environmental restoration at IR Site 24. The Navy established the
IR Program to comply with federal requirements regarding cleanup of hazardous waste sites.
Specifically, the task of the program is to reduce the risk to human health and the environment
from past waste disposal operations and hazardous materials spills at Navy and Marine Corps
facilities in a cost-effective manner. The federal requirements are outlined in CERCLA, as
amended by the Superfund Amendments and Reauthorization Act of 1986 (42 U.S.C. § 9601
et seq.) and its implementing regulation, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) (40 Code of Federal Regulations [C.F.R.] Part [pt.] 300 et seq.). The
Navy provides copies of draft reports to the BRAC cleanup team (BCT) including the U.S.
EPA, the California Environmental Protection Agency (Cal/EPA) Department of Toxic
Substances Control (DTSC), the San Francisco Bay Regional Water Quality Control Board
(Water Board), and others as appropriate, for comment as part of the CERCLA process.

1.1 PURPOSE AND METHODOLOGY

The purpose of this FS Report is to develop and evaluate remedial action alternatives to
address potential ecological risks associated with sediment in the northeastern corner of

Feasibility Study Report — IR Site 24, Alameda Point ’ page 1-1
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24. The Navy will use the results of this evaluation and other site-specific

information to select an appropriate remedy for this sediment.

The FS methodology is summarized below and further detailed in subsequent sections of
this FS Report. It includes the following steps (U.S. EPA 1988).

Establish remedial action objectives (RAOs).
— Identify applicable or relevant and appropriate requirements (ARARS).

— Establish response objectives for environmental media of concern (e.g.,
sediment, soil, groundwater, air).

Identify general response actions, including no action, to meet RAOs for each
medium of concern.

Identify volumes or areas of environmental media for which remedial response
actions may be needed.

Identify remedial technologies and representative process options under each
general response action, based on technical considerations.

Screen remedial technologies and process options on the basis of effectiveness,
implementability, and cost.

Assemble the retained technologies and process options into remedial
alternatives representing a range of treatment and containment combinations. Q

Screen remedial alternatives, considering effectiveness, implementability,
and cost.

Evaluate retained remedial alternatives in detail against the following nine
criteria specified in the NCP:

— overall protection of human health and the environment

— compliance with ARARs

— long-term effectiveness and permanence

— reduction of toxicity, mobility, or volume through treatment
— short-term effectiveness

— implementability

— cost

— state acceptance

— community acceptance

Perform a comparative evaluation of remedial alternatives.

This FS Report does not identify or recommend a preferred remedial alternative.
However, the FS report is the primary document used by the Navy to select a preferred
site remedy. Comments made during public meetings (including the Restoration C
Advisory Board (RAB) meetings and the public meeting for the proposed plan [PP]) and

page 1-2
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from regulatory agency reviews will also be evaluated and considered during the remedy-
selection process. As required by the NCP and U.S. EPA guidance (U.S. EPA 1988),
public comments on the PP will be addressed and documented in the responsiveness
summary included in the record of decision (ROD).

REPORT ORGANIZATION

This FS Report is divided into an executive summary, eight sections, two appendices, and
two attachments. Figures and tables are presented at the end of this FS Report.

Section 1 provides an overview of the CERCLA FS process and presents the
report organization. :

Section 2 presents background information about Alameda Point and IR Site 24,

including significant findings from previous investigations.
Section 3 outlines RAOs and ARARs.

Section 4 identifies and screens various remedial technologies and process
options for sediment.

Section 5 presents the development of remedial alternatives and screens the
alternatives as appropriate.

Section 6 provides a detailed description of each retained remedial alternative
and analyzes these alternatives using NCP criteria.

Section 7 provides a comparison of the relative performance of these
alternatives against NCP criteria.

Section 8 lists references cited in this FS Report.
Appendix A presents an ARARSs analysis for remedial alternatives.

Appendix B presents supporting cost information and cost development
summaries for remedial alternatives.

Attachment A is the Memorandum of Agreement (MOA) between the Navy and

the DTSC regarding land-use restrictions.

Attachment B is the Navy guidance document for land-use controls: Principles
and Procedures for Specifying, Monitoring, and Enforcement of Land-Use
Controls and Other Post-ROD Actions.

Feasibility Study Report — IR Site 24, Alameda Point
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Section 2

BACKGROUND

This section provides a description and history of Alameda Point and a description of IR Site 24.
Site history, previous investigations, and physical setting are described. A conceptual site model
is presented, including a description of the nature and extent of contamination, a summary of risk
assessments performed for the site, and conclusions and recommendations from the RI Report
(Battelle et al. 2007).

2.1

2.2

2.21

BASE DESCRIPTION AND HISTORY

The U.S. Army acquired the original base property from the City of Alameda in 1930 and
began construction activities in 1931. In 1936, the Navy acquired title to the land from
the Army and began building an air station in response to the military buildup in Europe
before World War II. Construction of NAS Alameda included the filling of tidelands,
marshlands, and sloughs with dredged materials from the San Francisco Bay and Oakland
Inner Harbor. The base operated as an active naval facility from 1940 to 1997.

A variety of operations were conducted by the Navy at Alameda Point, including aircraft,
engine, gun, and avionics maintenance; engine overhaul and repair; fueling activities;
plating, stripping, and painting activities; and dial painting using radioluminescent paint.
The Navy Public Works Center (PWC) also operated two power plants, a transportation
shop, and a pesticide shop at Alameda Point. Historical aviation and jet engine test
activities at Alameda Point were supported by a network of fuel delivery pipelines that
transported aviation fuel and other fuels to various areas of Alameda Point (IT 2001). In
addition, the base operated a deepwater port capable of berthing aircraft carriers. The
port was used primarily for minor carrier maintenance and ship overhaul.

SITE DESCRIPTION AND OPERATIONS

IR Site 24 is located along the southern portion of Alameda Point (Figure 1-2). The site
is approximately 50 acres in size and includes open-water areas and three piers located
within the breakwall of Breakwater Beach. The Navy began using the piers, which are
constructed with concrete pilings/footings and walkways, in 1943 (NEESA 1983). A
single row of treated wood pilings, spaced every 5 feet (1.5 meters) and extending 2 feet
(0.6 meter) from the piers, runs along the perimeter of the piers and quay walls. Piers 2
and 3 (Figure 2-1) were used to berth nuclear-powered ships as well as occasional
nuclear-powered submarines (DON 2000). Repair work on radioactive components was
routinely conducted on these ships but not on the piers (Battelle et al. 2007).

Pier Areas

Berthing areas at the piers were dredged to approximately 46 feet (14 meters) for
navigational purposes. Pier 1 is the smallest and northernmost of the three piers with a
berth space of approximately 405 yards (370 meters). Pier 2 (the middle pier) has four
berthing spaces with a total available space of 807 yards (738 meters). These berthing
spaces historically accommodated a combination of destroyers, service ships, and
transient vessels for loading and offloading small amounts of ordnance. Pier 3 (the
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southernmost pier) is the largest berthing facility with an available berth space of 833
yards (762 meters); the USS Hornet is permanently docked at Pier 3 as a naval museum
(Battelle et al. 2007). The City of Alameda currently leases pier space at the site to the
United States Department of Transportation, Maritime Administration, who dock large
vessels at Pier 1. Under the proposed future reuse plan (EDAW 1996), IR Site 24 will be
developed as a commercial marina along with the adjacent Seaplane Lagoon; there are
currently no plans to remove the piers. The area south of Pier 3 will be transferred to the
California Department of Fish and Game as a marina (Battelle et al. 2007).

Until 1978, the pier areas were dredged periodically to allow for large naval ships to be
docked. Consequently, much of the shallow sediment in the pier area that could have
contained contaminants related to shipboard waste and storm drains was removed
(NEESA 1983). However, the sediment shelf along and underneath the quay wall was
not accessible to the dredging equipment previously used at IR Site 24. Based on
observations made during a site visit in 2006, the sediment shelf between Piers 1 and 2
extends eastward past the quay wall beneath the wharf road. The area under the wharf
road is difficult to access by land because there are no open walkways or ladders. A few
emergency exit ladders are present, but none of them reach solid or intertidal ground; the
ladder bottoms have contact with floating or attached large wooden beams. The water
depth at the pier face ranges from approximately 12 to 28 feet. Access to the sediment
shelf area under the wharf road by boat is largely blocked by pier pilings and cross
members. Only one entrance beneath the pier is available for access; access in this area
is possible only at low tide (Battelle et al. 2007).

Storm Drain Lines Leading to IR Site 24

The storm drain system at Alameda Point was initially constructed by the Navy to collect
surface runoff from streets, runways, tarmac, landscaped areas, and building roof drains.
Prior to 1972, wastes from industrial operations were discharged into the storm drain
system. After 1972, as a result of the Clean Water Act, the Navy stopped direct
discharge of industrial wastes to the storm drain system; wastes were diverted to
industrial waste treatment plants, treated on-site, and then routed to the East Bay
Municipal Utility Department sanitary sewer (DON 1996). Residual sediments
remaining in the storm drain system were considered a potential source of contaminants
to the offshore areas. As a result, the storm drain system at Alameda Point was
designated as IR Site 18 since it served as a primary transport route for chemicals from
industrial operations and for surface water runoff to reach the offshore sites (Battelle et
al. 2007). After several investigations and removals, the Navy issued a technical
memorandum in February 2000 that removed IR Site 18 as a specific IR site because
existing line information indicated that no additional sediment removal was required
(Battelle et al. 2007, TtEMI 2000b). Subsequent to the removal of IR Site 18, it was
decided that remaining actions relative to storm drain lines would be addressed as part of
the activities planned at the specific IR sites where the lines are a potential concern.

During the 1990s, the Navy cleaned, repaired, and replaced a significant portion of the
storm drain system (DON 2006). In 1991, the Navy initiated several removal actions
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designed to remove residual contaminated sediments from the storm drain lines. Storm
drain lines discharge into IR Site 24 through Outfalls J, K, and L (Figure 2-1). Storm
drain lines leading to Outfalls J and K discharge into the northeastern end of IR Site 24
between Piers 1 and 2; storm drain lines leading to Outfall L discharge between Piers 2
and 3. Storm drain lines leading to Outfalls K and L were replaced with polyvinyl
chloride piping in 1991 (Battelle et al. 2007). The storm drain lines leading to Outfall J
were cleaned and inspected in 1991 (TtEMI 1996). Outfall J serves a large drainage area
boundary that includes IR Sites 4, 9, 13, 19, 22, and 23 and EBS Parcels 132, 134, 139,
140, 141 154, 155, 164, and 201. Outfall K serves a smaller drainage area including only
portions of EBS Parcels 154, 155, and 157. Outfall L also serves a small drainage area
including only portions of EBS Parcels 155, 160, 161, and 198. There are no IR sites
located within the drainage areas for Outfalls K or L (TtEMI 2001).

Between 1995 and 1997, a two-phase CERCLA time-critical removal action for sediment
and debris in the storm drain system was performed (TtEMI 2000b). Phase I consisted of
vacuum cleaning sediment and debris from storm drain catch basins and manholes
associated with a number of outfalls including Outfalls J, K, and L at IR Site 24. Phase II
consisted of cleaning the manholes and subsystem lines associated with additional
outfalls, including Outfalls J, K, and L. Inaccessible sections of lines that were not
cleaned included the distal ends (between the last manhole and outfall). Following the
removal action activities, the cleaned lines were inspected using closed-circuit television
surveys, which found that the removal activities were successful for approximately 85
percent of the lines that underwent cleaning (not including distal ends).

The closed-circuit television surveys also documented lines that were cracked, offset,
separated, or in otherwise poor condition. Because the storm drain system and its
surrounding backfill material at Alameda Point might function as a preferential pathway
for migration of chemicals, cracks and leaks in the storm drain lines might also
potentially lead to infiltration of contaminated groundwater when the pipelines run
through areas of known groundwater contamination, thus resulting in potential transport
to San Francisco Bay. The use of closed-circuit television surveys found that most of the
storm drain lines leading to Outfalls K and L were in sound condition; however, a small
segment of the line that drains to Outfall L was documented to have potential infiltration
in the portion between Building 292 and the first catch basin. Although approximately
70 percent of the storm lines that drain to Outfall J were documented as being in sound
condition, infiltration of groundwater was observed at four catch basins, potential
infiltration was present at three segments, and there were a number of segments for which
the condition of the storm sewer was not known. All areas of potential infiltration were
located within IR site boundaries. As a result of these findings, two storm drain segments
were classified as high priority for repair (areas where infiltration was observed or
assumed and located in areas of known groundwater impacts above screening values),
three segments were classified as low priority (areas where infiltration was observed or
assumed and located in areas of known groundwater contamination below screening
values), and all the lines within IR Site 9 were deemed in need of further investigation
under the Navy’s data gap sampling program (TtEMI 2000b).
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A data gap investigation conducted in 2001 (TtEMI 2002) assessed the two pathways of
contaminant migration associated with the storm drain system: 1) preferential flow of
contaminated groundwater from IR sites to surface water through storm drain bedding
material, and 2) preferential flow of contaminated groundwater from IR sites to surface
water from infiltration of groundwater through cracks or breaks in the storm drain pipes.
To assess pathway number 1, pairs of geotechnical samples were analyzed (each pair
consisted of one sample collected from storm drain bedding material and one soil sample
collected 10 feet away from the line) at locations where groundwater contaminants were
present at concentrations above screening levels. In addition, step-out groundwater
samples were collected from bedding material 60 to 100 feet downstream when the
results indicated that the bedding material was more porous than the surrounding material
and groundwater contaminants were present at concentrations above screening levels. To
address pathway number 2, water samples were collected from manholes and catch
basins immediately downstream of contaminated groundwater plumes and at the last
manhole closest to the storm line outfall. During the data gap investigation, geotechnical
sample pairs were collected at IR Sites 4, 9, 13, and 23, which are all located within the
Outfall J drainage area. The data gap evaluation concluded that neither the storm drain
bedding materials nor the storm drain lines in disrepair near known groundwater
contamination are acting as preferred conduits for the transport of known chemicals
currently found in soil and groundwater.

In 1996, the Navy performed storm water sampling to support a basewide Storm Water
Pollution Prevention Plan as required by the Alameda Point National Pollutant Discharge
Elimination System permit. According to the 1996 and 1997 storm water report, water
quality problems were not observed to be associated with industrial activities at Alameda
Point; however, oil and grease were regularly observed at several outfalls, including
Outfall J (TtEMI 2000D).

Since 1972, numerous engineering controls, wastewater treatment systems, and other
waste management improvements have been implemented to significantly reduce direct
and indirect discharges to the offshore areas through the storm drain system (Battelle et
al. 2007). In addition, a storm water pollution prevention program was initiated to ensure
that only surface runoff is carried into the offshore areas. Therefore, continuing onshore
sources of contaminants to IR Site 24 have been controlled. It is unlikely that the storm
drain lines continue to be a primary transport route for contaminants to reach IR Site 24.
Most of the contaminated sediment and debris in the storm drain lines from past Navy
activities were either removed during the cleaning and removal activities conducted in the
1990s, or may have been flushed to IR Site 24.

PREVIOUS INVESTIGATIONS AT IR SITE 24

The following sections summarize previous investigations conducted at IR Site 24.
Information on the 1996, 1997, 1998, 2005, and 2006 investigations was taken from the
RI Report (Battelle et al. 2007). Table 2-1 summarizes the types of sediment samples
collected and analyses performed at the site, while Figure 2-2 shows the sediment

page 2-4 Feasibility Study Report — IR Site 24, Alameda Point

9/16/2008 1:46:01 PM ge k:\word processing\reports\cto-087\fs\draft final\2008027.doc



CLEAN 3
BEI-7526-0087-0048
September 2008

> Section 2 Background

sampling locations. Complete analytical results reported for the sediment samples can be
found in Appendix A of the RI Report (Battelle et al. 2007).

2.3.1 1983 Initial Assessment Study

In 1983, an initial assessment study (IAS) was conducted for all of NAS Alameda to
identify sites that posed threats to human health or the environment (Ecology and
Environment, Inc. 1983). A review of historical records, aerial photographs, personnel
interviews, and field inspections identified areas where hazardous materials were stored,
transferred, processed, and/or disposed. Twelve sites (IAS Sites 1 through 12) were
identified during the IAS. IAS Site 9 included the piers and open-water areas of IR Site
24. 1AS Site 3 was Seaplane Lagoon (IR Site 17), which borders IR Site 24 to the north.
Pier 1 marks a porous boundary between IR Sites 17 and 24.

According to the IAS, analysis of sediment samples in the pier areas conducted by the
Navy in March 1976 indicated elevated concentrations of lead, zinc, cadmium, copper,
volatile organic compounds, and oil and grease. Because the nearly annual dredging of
the piers reduced the amount of previously impacted sediment in the area, the report
recommended no further investigation for IAS Site 9.

2.3.2 1996, 1997, and 1998 Sediment Investigations

> In 1996 and 1998, sediment sampling was performed at Alameda Point locations
v considered representative of “worst-case” conditions (e.g., the sediment beneath storm
drain outfalls and sediment in nondredged areas near the seawall and piers) (Figure 2-2). In
1996, as part of the ecological assessment for offshore areas at Alameda Point, a sediment
sample was collected from each of the three storm drain outfalls that discharged into the
eastern end of IR Site 24 (SS003, SS004, and SS005, shown on Figure 2-2) (TtEMI 1996).
“These locations were expected to contain the highest levels of any contaminants discharged
in the storm drain system. In 1998, further characterization was conducted at five
locations in the northern part of the site (PAO1 through PAOS, shown on Figure 2-2)
(Battelle et al. 2007). The 1996 and 1998 sampling locations were clustered at the eastern
edge of IR Site 24, with seven of the eight sediment samples collected between Piers 1 and
2 and one sample collected from storm drain Outfall L (Battelle et al. 2007).

In 1997, the Navy Space and Naval Warfare Systems Center (SPAWAR) (SPAWAR 2000)
completed an independent evaluation of IR Site 24 by collecting sediment samples from
31 locations (SS1 through SS31, shown on Figure 2-2). These 1997 samples achieved
better spatial coverage of the site than the samples collected in 1996 and 1998; however,
the 1997 inorganic chemical data were reportedly not comparable to the 1996 and 1998
data due to the use of a more aggressive extraction procedure (Battelle et al. 2007).

All of the 1996, 1997, and 1998 historical samples were collected from the surface
sediment (0 to 2 inches, or 0 to 5 centimeters [cm]). Several metals (i.e., arsenic, cadmium,
chromium, copper, lead, mercury, nickel, selenium, silver, and zinc) and organic

N constituents (i.e., polycyclic aromatic hydrocarbons [PAHs] and pesticides) were reported
.~/ in the samples at concentrations above ambient concentrations reported for San Francisco
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Bay. Samples collected from Pier 1, near storm drain Outfall J, generally contained the
highest concentrations of metals. The 1997 data indicated decreasing PAH concentrations
in sediment from east to west along the piers. Total polychlorinated biphenyls (PCBs)
exceeded the effects range-median (ER-M) in four of eight samples collected in 1996 and
1998. Total DDx (estimated in the RI Report and for FS purposes as the sum of the
pesticides dichlorodiphenyltrichloroethane [DDT], dichlorodiphenyldichloroethene [DDE],
and dichlorodiphenyldichloroethane [DDD]) exceeded ambient levels, but was below the
ER-M in two samples (SS003 and SS004) collected near storm drain Outfalls J and K in
1996. The sample (SS005) collected near storm drain Outfall L did not have detectable
concentrations of DDD, DDE, or DDT (Battelle et al. 2007). Since the 2,4-DDx
compounds were not measured at IR Site 24 prior to 1998, total 4,4'-DDx compounds have
been used as a surrogate for total DDx.

2005 and 2006 Remedial Investigation

In 2005, sediment cores were collected as part of the RI from 19 locations at IR Site 24
(PA C-1 through PA C-19, shown on Figure 2-2). Samples were generally collected from
the cores at depths of 0 to 2 inches (0 to 5 cm), 2 to 10 inches (5 to 25 cm), 10 to
20 inches (25 to 50 cm), and 20 to 47 inches (50 to 120 cm). Sediment core samples
collected from below 50 cm were archived but not analyzed. Sampling locations were
selected using both a systematic grid sampling design and a judgment-based sampling
design focused on characterizing potential sediment contaminants from the storm drain
outfalls. The RI samples collected in 2005 and 2006 were analyzed for PAHs, PCBs,
pesticides and metals. The sampling program characterized the area adjacent to the quay
wall on the southern side of Pier 3 and the area from the quay wall to the dredged
channel. The Navy had hypothesized that the creosote from the pier pilings may have
contributed to the PAH contamination found in the sediment; however, a forensic
investigation conducted with sediment samples collected in 2005 concluded that the PAH
signature was consistent with ambient sources such as motor vehicle exhaust constituents.
Additionally, the historically detected PAHs found along the quay wall were assessed
further using PAH fingerprinting techniques to identify whether the source of the PAHs
was the creosote used in the pier pilings or other potential sources. One core sample was
also collected from a reference location outside of the footprint of IR Site 24 to
characterize ambient surficial sediment that had not been influenced by the pier pilings or
storm drain outfalls (Battelle et al. 2007).

The 2005 RI sampling event also included limited sampling of radionuclides at IR Site
24. The Historical Radiological Assessment (DON 2000) concluded that the berthing of
and work on nuclear-powered ships at Alameda Point had no adverse impact on the
human population or the ecological environment of the region. An independent study
conducted by the U.S. EPA confirmed this finding and consequently, radiological
compounds were not identified as chemicals of potential concern at IR Site 24 (U.S. EPA
1989). However, to ensure that all potential radiological issues at the site were
addressed, samples for radium analysis were collected at the three 2005 sampling
locations (PA C-5, PA C-13, and PA C-16) closest to the storm drain outfalls to
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determine whether there had been any releases of radium from associated onshore
activities (e.g., radium dial painting). Radium-226 was reported above detection limits in
all three of these samples, at a maximum of 0.32 picocuries per gram, while radium-228
was not reported in any of these surface sediment samples. Both radium isotopes are
naturally occurring. The relatively low and uniform concentrations of these radionuclides
observed in the IR Site 24 sediment samples did not indicate a release associated with site
activities (Battelle et al. 2007).

Subsequent to the 2005 sampling event, it was determined that additional samples near
and beneath the wharf road should be collected. Additional sediment cores were
collected in this area from 12 locations (PA C-20 through PA C-31) in September 2006
using the same sampling and analytical methods used during the 2005 sampling event
(Figure 2-2). In general, sampling locations were selected using a grid pattern to
characterize the sediment shelf area and samples were collected at depths of 0 to 2 inches
(0 to 5 cm), 2 to 10 inches (5 to 25 cm), 10 to 20 inches (25 to 50 cm), and 20 to 47
inches (50 to 120 cm) (Battelle et al. 2007). Sediment core samples collected below 50
cm were archived but not analyzed. Table 2-2 summarizes results for selected analytes
reported for sediment samples collected at IR Site 24 during the 2005 and 2006 RI
sampling events.

INVESTIGATIONS AT ADJACENT IR SITE 17

Seaplane Lagoon (IR Site 17) adjoins IR Site 24 to the north (Figure 1-2) and is a partially
enclosed lagoon that was constructed in the 1930s by dredging a former tidal flat. Pier 1
marks a porous boundary between IR Sites 17 and 24. From the 1940s to 1975, industrial
wastewater and storm water generated at the former NAS Alameda were discharged
directly into a network of storm drains and carried, in part, into IR Site 17 through storm
drain outfalls. During this period, approximately 300 million gallons of untreated
industrial wastewater and storm water that reportedly contained heavy metals, solvents,
paints, detergents, acids, caustics, mercury, oil and grease, and radium were discharged
into Seaplane Lagoon. The storm drain outfalls located in the northeastern and
northwestern areas of IR Site 17 were the primary migration pathways of contamination.
In 1975, the direct discharge of industrial wastewater through the storm drain network at
NAS Alameda was terminated, and since that time, a storm water pollution prevention

program has been in place at Alameda Point to ensure that only surface runoff is
discharged into the lagoon (DON 2006).

Based on the results of the RI and FS, the Navy, together with the BCT, determined
that the northeastern and northwestern areas of IR Site 17 required remedial action.
According to the IR Site 17 ROD, the selected remedy is dredging, dewatering, and
upland disposal of the contaminated sediment at a permitted off-site waste disposal
facility (DON 2006). RGs for impacted sediment at IR Site 17 were documented in the
ROD for the primary risk drivers identified in the ecological risk assessment (ERA):
cadmium (24.4 milligrams per kilogram [mg/kg]), total PCBs (1.13 mg/kg), and total
DDx (0.13 mg/kg) (DON 2006).
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2.5

2.5.1

2.5.2

2.5.3

Under the Alameda Point General Plan Amendment (City of Alameda 2003), the
proposed future use of IR Site 17 includes development of a commercial marina. The
area surrounding the site has been proposed as a mixed-use, marina-related district

consisting of marina housing, an industrial park, a recreational/commercial area, and a
marina waterfront (DON 2006).

SITE CHARACTERISTICS

This subsection provides an overview of the climate, topography, hydrodynamic setting,
geology, hydrogeology, and ecology of IR Site 24.

Climate

The San Francisco Bay Area is characterized by a Mediterranean climate with mild
summer and winter temperatures. The mean annual precipitation at Alameda Island is
23 inches, with most of the precipitation generally occurring from October to April.
January normally has the greatest average total precipitation of 4.85 inches, while the
average precipitation in July is 0.07 inches. Mean yearly low and high temperatures are
52 degrees Fahrenheit (°F) and 67 °F, respectively. The wind direction is predominantly
from the west or northwest, with rare occurrences of gale-force or greater winds. Heavy
fog that sometimes impairs visibility for navigation occurs on an average of 21 days per
year (National Weather Service 2001). January is typically the coldest month, with an
average minimum temperature of 44.5 °F and an average maximum temperature of
57.3 °F; September is typically the hottest month with average minimum temperature of
58.3 °F and an average maximum temperature of 74.6 °F (Oakland Museum data from
October 1, 1970 to July 31, 2000).

Topography

Alameda Island lies at the base of a gently westward-sloping plain that extends from
the Oakland-Berkeley Hills in the east to the shore of the San Francisco Bay in the
west. Alameda Island is characterized by a low topographic profile, with surface
elevations varying from mean sea level (MSL) to approximately 30 feet above MSL.
Alameda Point is located on the western portion of Alameda Island. IR Site 24 is
located south of Seaplane Lagoon.

Hydrologic Setting

Construction of NAS Alameda included the filling of tidelands, marshlands, and sloughs
with dredged materials from the San Francisco Bay and Oakland Inner Harbor. Based on
data collected at a tidal station located on the eastern end of Pier 3 at IR Site 24, tides at
the site are semidiurnal (i.e., two high tides and two low tides of variable heights in a
24-hour period). Tides have historically ranged from 2.55 feet below mean lower low
water (MLLW) to 3.05 feet above MLLW, with an average diurnal range of 6.60 feet
(NOAA 2005). Since IR Site 24 is located within the breakwall of Breakwater Beach, it
is protected from large wind-generated waves. In addition, the sediment shelf in the
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vicinity of the quay wall and beneath the wharf road in the northeastern portion of the site
is protected from high-energy forces such as strong currents, boat wakes, propeller scour,
keel drag, and large-boat anchoring.

No bathymetric survey data of IR Site 24 are available. The pier area was dredged
periodically until 1978 to allow for large naval ships to be docked; berthing areas at the piers
were dredged to a depth of approximately 46 feet (14 meters). However, the sediment shelf
in the vicinity of the quay wall and beneath the wharf road was not accessible to the dredging
equipment (Battelle et al. 2007). The sedimentation rate at the site is currently unknown;
the sedimentation rate at nearby IR Site 17 (Seaplane Lagoon) has been estimated at
approximately 0.6 to 0.7 inches (1.5 to 1.7 cm) per year (Battelle 2005).

2.5.4 Geology

Alameda Island is located on the east side of the San Francisco Bay. The bay occupies a
depression between the Berkeley Hills to the east and Montara Mountain and other
mountains to the west. The depression and the hills were formed by two active faults,
the San Andreas Fault, west of the San Francisco Bay, and the Hayward Fault, east of
the San Francisco Bay. The San Andreas and Hayward Faults are approximately 12 miles
west and 5 miles east of the island, respectively.

ALAMEDA ISLAND GEOLOGY

Alameda Island and the San Francisco Bay are underlain by metamorphosed sandstone,
siltstone, shale, graywacke, and igneous bedrock of Jurassic age, all of which constitute
the Franciscan Formation. Alameda Island is underlain by 400 to 500 feet of
unconsolidated sediment overlying the Franciscan Formation (Rogers and Figuers 1991).

Alameda Island geology consists of five formations/units described here in order of
increasing age:

e Bay Sediment Unit (BSU). The BSU includes an upper and a lower unit. The
upper unit is referred to as the Young Bay Mud, which consists of an estuarine
deposit of stiff, dark, olive-gray clay with discontinuous silty and clayey sand
layers. The lower unit consists of estuarine deposits of silty sand with
interbedded layers of fine sand. In the southeastern portion of Alameda Point,
the BSU does not occur as a continuous layer.

e Merritt Sand Formation. Beneath most of Alameda Point, the Merritt Sand
Formation underlies the BSU. The Merritt Sand Formation is composed of a
brown, poorly graded, fine- to medium-grained sand.

e San Antonio Formation. The San Antonio Formation includes an upper and a
lower unit. The upper unit is composed of alluvial deposits (interbedded layers
of sand and clay), and the lower unit is composed of estuarine deposits. The
Yerba Buena Mud (Old Bay Mud), the uppermost member of the lower San
Antonio Formation estuarine deposits, is known to be an effective and regionally
continuous hydraulic barrier (aquitard) and confining layer above the underlying
Alameda Formation (a regional aquifer).
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e Alameda Formation. The Alameda Formation, which underlies the San Antonio
Formation, consists of an upper unit and a lower unit. The upper unit consists of
clay-rich marine deposits, and the lower unit is composed of alluvial deposits.
The principal regional aquifer is composed of coarse deposits of the lower
portion of the Alameda Formation.

e Franciscan Formation. The Franciscan Formation is composed of
metamorphosed sandstone, siltstone, shale, graywacke, and igneous bedrock.

Most of the sedimentary deposits at Alameda Point are overlain by fill material. Most of
the land that is now Alameda Point was created by filling the natural tidelands,
marshlands, and sloughs with dredge spoils from the surrounding San Francisco Bay,
Seaplane Lagoon, and Oakland Inner Harbor (TtEMI 2000a). Fill material thickness
generally decreases from west to east across Alameda Point. Up to 40 feet of fill soil is
present at the western margin of Alameda Point, where offshore areas were filled to
create new land. As little as 3 to 5 feet of fill soil is present at the eastern margin of
Alameda Point, where tidal marshes and estuarine channels were filled. The fill material
is predominantly poorly graded, fine- to medium-grained sand, with silt and clay.

2.5.4.2 IR SITE 24 GEOLOGY AND SEDIMENT CHARACTERISTICS

2.5.5

2.5.5.1

In 2005, sediment core samples were collected to a maximum depth of approximately
63 inches (160 cm) from 19 locations in the open areas of IR Site 24. Sediment deposits
observed in these cores consisted primarily of dark gray or brown silty clays. In 2006,
additional sediment core samples were collected from 12 locations in the vicinity of the
quay wall and undemeath the wharf road in the northeastern portion of the site. The
maximum sampling depth was approximately 63 inches (160 cm). In these samples,
sediment deposits were found to be primarily black, fine-grained sands with minor shell
fragments and wood chips down to a depth of 20 inches (50 cm) (DON 2006).

Hydrogeology
This subsection discusses hydrogeology at Alameda Island, Alameda Point, and IR Site 24.

REGIONAL HYDROGEOLOGY

Alameda Island is underlain by two primary aquifers, the shallow Merritt Sand aquifer
that yields saline water and the deeper Alameda aquifer that yields freshwater. These
aquifers are separated by the San Antonio aquitard, which is 55 to 90 feet thick beneath
Alameda Point.

The Merritt Sand Formation is a semiconfined aquifer with potentiometric head
elevations from 0 to 6 feet above MSL at Alameda Island (TtEMI 1999a,b). Regionally,
groundwater recharge occurs in outcrop areas of the Merritt Sand located in the
southeastern portion of Alameda Point, as well as east of Alameda Point on Alameda
Island. Sources of this groundwater recharge include irrigation, precipitation, and
possibly leaking water-supply lines, sewer lines, and storm drains (TtEMI 1999a,b).
There is no hydraulic connection between the shallow aquifer systems on Alameda Island
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and the Oakland mainland because shallow units have been truncated by the channel of
the Oakland Inner Harbor.

The Alameda aquifer is the principal regional aquifer. Depth to the top of the Alameda
aquifer ranges from 180 feet below ground surface (bgs) at Alameda Point to 220 feet
beneath the surface of the sediment in Oakland Inner Harbor. The thickness of the
formation is between 230 and 800 feet (Hickenbottom and Muir 1988).

2552 HYDROGEOLOGY AT ALAMEDA POINT AND IR SITE 24

There are no naturally occurring streams at Alameda Point, and the only naturally
occurring ponds are at the southwestern end of the island (IR Site 2). Therefore,
precipitation primarily evaporates into the atmosphere, runs off through the storm drain
network, or infiltrates to groundwater.

Previous studies indicated that the groundwater table across Alameda Point is
encountered at depths of 3 to 8 feet bgs within the fill layer. Groundwater recharge
occurs from infiltrating precipitation over unpaved areas in Alameda Point.

At Alameda Point, the first water-bearing zone (FWBZ) is an unconfined aquifer existing
within the fill layer, and the second water-bearing zone (SWBZ) is a semiconfined or
unconfined aquifer that occurs within the Merritt Sand Formation and the Upper San
Antonio Formation. The SWBZ is found only in the portions of Alameda Point where
> the overlying BSU is present and where it consists of low-permeability materials, thereby
/ allowing the BSU to act as a hydraulic barrier between the FWBZ and SWBZ
(TtEMI 2000a).

In areas where the BSU occurs as a continuous layer, such as in the western and central
portions of Alameda Point, the FWBZ exists primarily within a thin layer of fill material.
The SWBZ extends from the Merritt Sand Formation through to the top of the Yerba
Buena Mud (Lower San Antonio Formation), which functions as a confining unit below
the SWBZ (TtEMI 2000a).

In areas where the BSU does not occur as a continuous layer, such as in the southeastern
portion of Alameda Point that includes IR Site 24 and adjacent areas east of the site, the
FWBZ occurs within the thin layer of fill material as well as within the Merritt Sand and
the Upper San Antonio Formations (Hickenbottom and Muir 1988, TtEMI 1999a). The
FWBZ extends vertically to the top of the Yerba Buena Mud, which acts as the confining
layer below the FWBZ. Groundwater in the FWBZ generally flows to the west-
southwest towards Seaplane Lagoon and San Francisco Bay in the southeastern portion of
Alameda Point near IR Site 24. The SWBZ does not exist in the southeastern portion of
Alameda Point (TtEMI 2000a).

2.5.6 Ecology

The land of Alameda Point includes several habitat areas: barren, urban, nonnative
grassland, coastal scrub, and wetlands. Barren and urban habitat generally supports few
wildlife species, due to human disturbances and limited vegetation. Nonnative grassland

N

Feasibility Study Report ~ IR Site 24, Alameda Point page 2-11

9/16/2008 1:46:01 PM gc k:\word processing\reportsicto-087\fs\draft fina\2008027.doc



CLEAN 3

BEI-7526-0087-0048
September 2008

Section 2 Background

habitat offers shelter, forage, and nesting opportunities for a variety of animal species.
The coastal scrub habitat on Alameda Point occurs as a disturbed habitat with mixed
scrub vegetation and nonnative grassland. Several saline emergent wetland habitat areas,
also known as salt marshes, occur at Alameda Point. The largest are the West Beach
Landfill Wetland, which is located at the western end of Alameda Point, and the Runway
Wetland, which is located along the southern margin of Alameda Point near Seaplane
Lagoon (PRC 1994). Several seasonal wetlands were identified in the western portion of
Alameda Point and along some of the runway margins (TtFW 2004, EDAW 2005).

Estuarine habitat of San Francisco Bay exists in the intertidal and subtidal zones along
the shoreline of Alameda Point and nearby areas, including Oakland Inner Harbor and
Seaplane Lagoon. The main body of San Francisco Bay is adjacent to the southern
margin of Alameda Point.

IR Site 24 is located in San Francisco Bay in the southeastern portion of Alameda Point.
At IR Site 24, aquatic vegetation includes various marine algae and phytoplankton. The
estuarine habitat supports numerous pelagic (in the water column) and benthic (in or on
the sediment) invertebrates, including polychaete worms, amphipod and shrimp
crustaceans, clams, snails, and crabs. Representative fish species include topsmelt
(Atherinops affinis), anchovy (Engraulis mordax and Anchoa compressa), surfperches
(Embiotocidae), and gobies (Gobiidae). Numerous other fish species are also present.
Fish and invertebrates occurring in the estuarine habitat represent a food source for many
birds, including the California least tern (Sterna antillarum browni), California brown
pelican (Pelecanus occidentalis californicus), western grebe (dechmophorus
occidentalis), and western snowy plover (Charadrius alexandrinus nivosus). The marine
mammals California sea lion (Zalophus californianus) and harbor seal (Phoca vitulina)
may forage in the vicinity of IR Site 24.

Special-status species, those species classified as threatened, endangered, or species-
of-concern by state or federal agencies, are known to occur in the central portion of
San Francisco Bay in the vicinity of IR Site 24. These species include steelhead
(Oncorhynchus mykiss), Chinook salmon (Oncorhynchus tshawytscha), western snowy
plover, California least tern, double-crested cormorant (Phalacrocorax auritus),
California brown pelican, American peregrine falcon (Falco peregrinus anatum),
California sea lion, and harbor seal. None of these species uses IR Site 24 for breeding or
nesting; however, some use adjacent areas for nesting.

Wetlands, eelgrass beds, and the paved runway used for least tern nesting are considered
sensitive habitats. The wetlands occur in the western portion of Alameda Point. The
eelgrass beds are located in the shallow water off the west end of Alameda Point. The
California least tern nesting site is on the runway in the central portion of the airfield in
Transfer Parcel FED-1A.
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2.6

CONCEPTUAL SITE MODEL

The conceptual site model provides a summary of the nature and extent of contaminants
in sediment and fate-and-transport mechanisms at IR Site 24. Figure 2-3 depicts the
CSM included in the RI Report (Battelle et al. 2007).

2.6.1 Nature and Extent of Contamination

) 2.6.1.1

Analytical results reported for sediment samples were compiled and used to characterize
the nature and extent of contamination at IR Site 24 (Battelle et al. 2007). Data included
results from analyses of surface sediment samples collected in 1996, 1997, and 1998, and
surface and subsurface sediment samples collected in 2005 and 2006.

Concentrations of most inorganic constituents (metals) and organic chemicals in sediment
in the open-water portions of IR Site 24 were low and typically did not exceed ecological
screening benchmark values such as the ER-M. Concentrations of inorganic and some
organic constituents were higher in the sediment shelf near shore and beneath the wharf
road between storm drain Outfalls J and K. This section summarizes the nature and
extent of contamination in sediment at IR Site 24. Table 2-2 presents the 2005 and 2006
RI sediment results for the COPECs. The range of COPEC concentrations is presented in
Table 2-3. A full discussion is presented in the RI Report (Battelle et al. 2007).

METALS

Analytical results reported for surface sediment samples collected during the 1996, 1997, and
1998 sampling events showed that cadmium, chromium, copper, mercury, nickel, and silver
were reported at least once at concentrations above their corresponding ER-Ms. With the
exception of nickel, all ER-M exceedances were confined to samples collected from the
northeastern corner of IR Site 24 between Piers 1 and 2. Nickel was the only metal reported
at concentrations above the ER-M value in all three sampling events. Nickel exceeded its
ER-M value in all but two samples; however, it must be noted that the ambient upper
tolerance limit for nickel in San Francisco Bay is more than twice the nickel ER-M value
(Battelle et al. 2007).

The 2006 sampling event was conducted near the shoreline and beneath the wharf road,
an area not sampled during previous investigations. Analytical results reported for
sediment samples collected during this event showed that concentrations of cadmium,
chromium, lead, mercury, nickel, selenium, silver, and zinc exceeded their respective
ER-Ms in at least one surface sediment sample from beneath the wharf road (Table 2-2).
Concentrations of cadmium, chromium, lead, mercury, selenium, and silver were reported
to be highest in the sediment samples closest to Pier 1 (near storm drain Outfall J), with
concentrations declining toward Pier 2. Arsenic and nickel concentrations were not
elevated or only slightly elevated in samples from the northeastern corner compared to
the rest of IR Site 24. The zinc concentration was elevated in one surface sediment
sample adjacent to storm drain Outfall K, but zinc was otherwise rather uniformly
distributed over the rest of the site (Battelle et al. 2007).
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Subsurface sediment data were available for 2005 and 2006 samples only; these samples
were collected at two depth intervals: 2 to 10 inches (5 to 25 cm) and 10 to 20 inches
(25 to 50 cm) below the surface. In the 2005 subsurface samples collected in open-water
areas at IR Site 24, metals concentrations were generally uniform with depth, and all
metals concentrations were below the ER-M value except for nickel and silver; nickel
concentrations throughout the open-water areas were not statistically different from
background (Battelle et al. 2007). Concentrations of metals reported in the 2006 samples
collected underneath the wharf road were higher across both depth intervals than in the
2005 samples collected in the open-water areas of IR Site 24. Analytical results showed
that the concentrations of several metals (cadmium, chromium, lead, and mercury) were
highest in the subsurface sediment samples collected in 2006 at sampling locations
adjacent to storm drain Outfall J, in the vicinity of the quay wall in the northeastern
corner of the site. Chromium, lead, and mercury had maximum observed concentrations
in the 2-to-10-inch (5-to-25-cm) depth interval, while the maximum concentration of
cadmium was reported in the 10-to-20-inch (25-to-50-cm) depth interval. Copper and
antimony had maximum observed concentrations at the 2-to-10-inch (5-to-25-cm) depth
interval at a location eastward of the quay wall adjacent to storm drain Outfall K.
Concentrations of selenium were highest in the surface sediment and appeared to
decrease with depth, while concentrations of arsenic and nickel were uniform across
depth intervals (Battelle et al. 2007).

26.1.2 POLYCYCLIC AROMATIC HYDROCARBONS

At IR Site 24, PAH concentrations exceeded their respective ER-M values in 11 surface
sediment samples collected during the 1996, 1997, and 1998 sampling events. During the
1996 sampling event, the majority of the PAHs exceeded their ER-M values at the
southernmost storm drain outfall locations (Outfalls K and L). PAHs in the 1997 samples
collected in offshore areas generally had similar concentrations to the 1996 storm drain
outfall samples. Concentrations of PAHs in the 1998 samples collected from the
undredged areas near the seawall and piers were much lower than the PAH
concentrations in the 1996 storm drain outfall and 1997 offshore samples, but several
ER-Ms were exceeded for PAHs in these sediment samples (Battelle et al. 2007).

PAH concentrations were higher in surface sediment samples collected in 2006 beneath
the wharf road than in the 2005 samples collected from the open-water portions of the
site. PAHs were not reported at concentrations exceeding the screening benchmark
ER-M values in any of the surface sediment samples collected in the open-water areas
during the 2005 sampling event. PAH concentrations in the 2006 surface sediment
samples collected underneath the wharf road exceeded ER-M values at several locations,
with the highest concentrations observed at locations PA-22 and PA-23 in the
northeastern corner of the site (Battelle et al. 2007).

Subsurface data for PAHs were available for 2005 and 2006 samples only. Concentrations
of PAHs were relatively uniform or decreased with depth (Battelle et al. 2007). At 18 of
the 19 sampling locations in the open-water portion of IR Site 24, the surface sediment
samples contained the highest concentrations of high-molecular-weight PAHs (Table 2-2).
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Low-molecular-weight PAH concentrations were highest in the surface interval for all
seven 2005 sampling locations. For the 2006 samples, the highest concentrations of
high-molecular-weight PAHs were reported in the surface sediment samples collected
from 8 of the 12 locations and low-molecular-weight PAH concentrations were highest in
the surface sediment samples collected from 7 of the 12 sampling locations.

2.6.1.3 POLYCHLORINATED BIPHENYLS AND PESTICIDES

The 1996 samples (SS03 and SS04) collected near storm drain Outfalls J and K and two
1998 surface sediment samples (PAO1 and PAO02) collected near these storm drain
outfalls had total PCB concentrations exceeding the ER-M value for total PCB. The total
PCB concentration in the surface sample collected in 2005 from location PA C-16 in the
northeastern section of the site exceeded the ER-M. Concentrations of total PCBs
reported for the rest of the samples collected in the open-water portion of IR Site 24
during all sampling events were relatively uniform and did not exceed the total PCB
ER-M value (Battelle et al. 2007). Total PCB concentrations exceeded the ER-M for total
PCBs in 10 of the 12 surface sediment samples collected in the vicinity of the quay wall
in 2006 (PA C-20 through PA C-29) (Table 2-2).

There was little difference in mean concentrations of total PCBs across depth intervals in
the open-water portion. Only a single 2005 surface sample (PA C-16) contained PCB
concentrations exceeding the ER-M value, and concentrations in both subsurface
intervals at that location also exceeded the ER-M value (Table 2-2). In the 2006 samples,
subsurface sediment samples collected from 9 of 12 locations had total PCB
concentrations exceeding ER-M values; seven of the nine locations (PA C-20 through
PA C-24, PA C-26, and PA C-27) were located between storm drain Outfalls J and K
(Battelle et al. 2007).

Pesticides were analyzed during the 1996 and 1998 sampling events and were seldom
detected. The 1997 samples were not analyzed for pesticides. In 1996, concentrations of
alpha-chlordane and 4,4’-DDT exceeded their ER-M values in surface sediment samples
from two locations (SS003 and SS004) near storm drain Outfalls J and K in the
northeastern portion of the site, but did not exceed the ER-Ms in any of the 1998 and
2005 surface samples. In 1998, no pesticides were reported at concentrations exceeding
the ER-Ms in the surface sediment samples collected from the undredged areas near the
seawall and piers (Battelle et al. 2007).

Dieldrin, gamma-chlordane, 4,4'-DDD, and 4,4’-DDT exceeded their respective ER-M
values in at least one surface sediment sample beneath the wharf road in 2006, but these
pesticides were not detected at concentrations exceeding the ER-M values in any of the

surface sediment samples collected in the open-water areas during the 2005 sampling
event (Battelle et al. 2007).

Alpha-chlordane, gamma-chlordane, dieldrin, and DDx compounds were the only
pesticides reported in the subsurface sediment samples. The maximum concentrations of
alpha-chlordane, dieldrin and DDx compounds reported in subsurface samples collected
during the 2005 and 2006 sampling events occurred in the 2-to-10-inch (5-to-25-cm)
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depth interval at locations PA C-21 and PA C-24, near storm drain Outfall J. The highest
detected gamma-chlordane concentration was reported in the subsurface sample collected
at a depth interval of 10 to 20 inches (25 to 50 cm) at location PA C-25, near storm drain
Outfall K.

2.6.2 Fate-and-Transport Mechanisms

2.7

271

The primary sources of contamination to sediments at IR Site 24 include historical
wastewater and surface runoff discharge through the storm drain system. There are three
storm drain lines leading to Outfalls J, K, and L that currently discharge into the site. The
storm drain system served as a primary transport route for chemicals and surface runoff
to the site (Battelle et al. 2007).

Sediment is the primary medium for human and ecological risk exposures at IR Site 24.
Previous investigations indicated that metals, PAHs, PCBs, and pesticides are present in
sediment, with the highest concentrations primarily reported in samples collected in an
area located in the northeastern section of the site and beneath the wharf road between
storm drain Outfalls J and K.

The fate and transport of metals, PAHs, PCBs, and pesticides in sediment at IR Site 24
are largely affected by the movement of sediment particles controlled by natural forces
such as tidal currents and man-made activities such as dredging and boating.
Resuspension and transport of impacted sediment are expected to be minimal at IR Site 24
due to the absence of high-energy forces such as strong currents, significant wave action,
boat wakes, keel drag, and propeller scour.

Surface water is not considered a medium of concern at IR Site 24 because metals, PAHs,
PCBs, and pesticides are relatively insoluble, and partitioning from sediment to surface
water is low. Hydrophobic, nonpolar organic contaminants such as PCBs and pesticides
tend to be adsorbed to fine-grained sediment, which is present at the site. Adsorption
onto sediment particles limits the degree to which dissolution in and contamination of
overlying water occurs. Although some metals (e.g., cadmium) in the sediment may be
released to the water column under changing reduction-oxidation (redox) conditions
(e.g., introduction of oxygen-rich water), the San Francisco Bay currents and tidal action
would result in dilution of dissolved chemical concentrations in surface water (Battelle

etal. 2007).

RISK ASSESSMENT ACTIVITIES

A human health risk assessment (HHRA) and an ERA were performed to assess potential
impacts on human and environmental receptors from exposure to chemicals in sediment
at IR Site 24. This section summarizes the results of the HHRA and ERA presented in
the RI Report (Battelle et al. 2007).

Human Health Risk Assessment

Sediment is the primary exposure medium at IR Site 24. As described in Section 2.2, the
site is dominated by three piers consisting of concrete platforms supported by concrete
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and wooden pilings. Access to the sediment shelf beneath the wharf road from the pier is
limited and difficult. Access to that area by boat is blocked by pier pilings and cross
members; only one entrance is available and this entrance could easily be closed.
Furthermore, access to this area is possible only at low tide. Due to the total water depth
at the pier face (approximately 12 to 28 feet), it is not possible to walk under the wharf
road from the pier. Sediment observed at low tide was primarily sand covering rip rap;
areas of sand covering mud were always submerged. As a result, a habitat that could
support clam beds (i.e., intertidal mudflats) is not present and therefore a resident
shellfish population is not likely. A small population of mussels has been noted on the
pier structures; however, the limited and difficult access to water and shoreline reduces
the likelihood that humans could harvest sufficient numbers of these mussels to make
shellfish consumption a significant exposure pathway. During the 2006 sampling event,
there was no evidence of any shellfish collection activities in the area (e.g., fishing gear,
scrape marks on pilings, debris, etc.). There are no plans to remove the piers at IR Site 24,
and it has been proposed that future site use would consist of docking large-scale ships
such as ferries, cruise ships, or historical landmark vessels (EDAW 1996). These
activities would further limit the likelihood of individuals accessing the area for
recreational purposes. Based on this information, no complete human-health exposure
pathways were identified for shellfish at IR Site 24 (Battelle et al. 2007).

With respect to consumption of sport fish, individuals have been reported to have fished from
the piers. The limited shallow habitat makes it unlikely that there is a significant number of
resident fish species; therefore, fish targeted by anglers at the site are likely to be sport fish
with relatively large foraging ranges, making it difficult to apportion site-specific risks.
However, to evaluate the potential risks at IR Site 24 as part of the RI, fish tissue
concentrations were modeled based on the sediment exposure point concentrations (EPCs)
and the BAFs developed in the RI Report and compared to tissue concentrations reported
at reference locations. In general, the modeled fish tissue concentrations were lower than or
similar to those reported for reference locations. Therefore, the potential risks to human
health due to consumption of fish were determined to be low and comparable to risk
associated with reference locations and no further evaluation was recommended in the RI
Report (Battelle et al. 2007).

2.7.2 Ecological Risk Assessment

To evaluate potential risks to ecological receptors, a tiered process was used during the RI
that was consistent with U.S. EPA and Navy guidelines. In the first tier, a screening-level
ERA was conducted (encompassing Steps 1 and 2 of the U.S. EPA guidance), which
consisted of a preliminary problem formulation and a screening-level dose assessment
using conservative assumptions. The second tier, or baseline ERA (Steps 3a, 3b, and 4
through 7 of the U.S. EPA guidance), used the results of the screening-level ERA to refine
the problem formulation and to further evaluate the potential for adverse effects to
ecological receptors of concern by using more site-specific data, when available. Three
assessment end points were evaluated in the ERA: 1) risks to benthic invertebrates, 2) risks
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to fish, and 3) risks to fish-eating (e.g., cormorant) and benthic-feeding (e.g., surf scoter)
birds, including potential special-status species (Battelle et al. 2007).

As part of the first-tier activities, chemical concentrations in sediment were compared to
conservative, direct-contact toxicity-screening benchmarks. A majority of the chemicals
were brought forward to the site-specific baseline ERA. Additionally, numerous analytes
detected in sediment had no benchmarks for comparison. Therefore, benthic
invertebrates and fish were recommended for further evaluation as receptors in the site-
specific baseline ERA. Similarly, the food-chain screening-level risk estimate for birds
also indicated that a number of chemicals needed to be evaluated further in the baseline
ERA. In the baseline risk assessment, the preliminary problem formulation and then the
measurements of exposure and effects were refined and integrated into a characterization
of risk that included the potential uncertainties associated with the assessment (Battelle
et al. 2007).

For all of the assessment end points evaluated at IR Site 24, most of the areas in the site
pose acceptable ecological risks. There was an indication of the potential for adverse
effects to the ecological receptors assessed in a small area in the northeastern corner of
the site, specifically the sediment shelf eastward of the quay wall and beneath the wharf
road between storm drain Outfalls J and K. However, due to uncertainties identified in
the baseline ERA, it was not possible to conclude definitively whether this small
sediment shelf area presents an unacceptable risk to the three assessment end points
evaluated (Battelle et al. 2007). The RI Report identified the key risk drivers as cadmium,
lead, total DDx, and total PCBs.

The most significant uncertainties identified for the baseline ERA were associated with
the exposure and effects assessment. From an exposure perspective, site-specific tissue
data were limited (bivalves) or lacking (fish). To address this uncertainty and to provide
a conservative estimate of exposure, the higher of either a measured or a modeled
concentration was used. Additionally, it was assumed that all receptors had equal access
to all areas of the site. However, due to the large ships berthed at the site, and the fact
that the highest sediment concentrations were limited in area and generally restricted to
the area beneath the wharf road between storm drain Outfalls J and K, an assumption of
equal access overestimates actual exposure. From a toxicity perspective, the most
significant source of uncertainty was the benthic invertebrate assessment end point. Due
to confounding factors associated with the historical bioassays and the lack of bioassay data
from the area of highest sediment concentrations, it is unknown whether the sediment at the
site is actually toxic to benthic invertebrates (Battelle et al. 2007). For the purposes of this
FS, the Navy has conservatively assumed that shallow sediment in the vicinity of storm
drain Outfall J extending west from the wharf road to the sediment shelf poses potentially
unacceptable ecological risks to benthic organisms, fish, and fish-eating birds.
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2.8

CONCLUSIONS AND RECOMMENDATIONS FROM THE
REMEDIAL INVESTIGATION

Concentrations of most metals and organic chemicals in sediment in the open-water
portions of IR Site 24 were low and generally did not exceed ER-M values. Total PAH,
pesticide, total PCB, and several metal concentrations exceeded ER-M values, primarily
in the 2006 sediment samples collected in the sediment shelf located in the vicinity of the
quay wall and beneath the wharf road between storm drain Outfalls J and K. While
samples collected during the 2006 sampling event from this sediment shelf have the
highest concentrations of chemicals, there is no evidence that the sediment in this area is
acting as a secondary source to sediment in the open-water portions of IR Site 24. A
review of the spatial distribution of the analytical results reported for the 2006 samples
revealed that elevated concentrations of metals, PAHs, and pesticides are co-located with
the PCB exceedances in sediment samples collected beneath the wharf road.

The HHRA did not identify complete exposure pathways for human receptors due to the
limited habitat for shellfish at the site, as well as the limited and difficult access to the
water and shoreline for recreational and shellfish harvesting purposes. The key risk
drivers for the ERA were cadmium, lead, total DDx, and total PCBs in the northeastern
corner of IR Site 24. The ERA concluded that risks were acceptable over the majority of
the site, and that the only area with a potential for adverse ecological impacts was the
sediment shelf in the northeastern corner of the site. The potential risk in this area is
expected to be limited due to the small size of the area and the location behind the quay
wall and beneath the wharf road, where access by ecological receptors is likely to be
minimal. Based on the ERA results, the RI Report recommended that an FS be
conducted for the area located in the sediment shelf in the vicinity of the quay wall and
beneath the wharf road between storm drain Outfalls J and K (Battelle et al. 2007).
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U.S. EPA guidance (U.S. EPA 1988) defines RAOs as medium-specific (e.g., sediment, soil,
groundwater, or air) or operable unit (OU)-specific goals for protecting human health, welfare,
and the environment. These objectives focus the FS and define the scope of potential
remediation activities, thereby guiding the development and evaluation of remedial alternatives
that are consistent with anticipated future use.

This section presents preliminary RAOs for impacted sediment associated with IR Site 24 at
Alameda Point. RAOs include preliminary RGs for COPECs, which are a quantifiable means of
identifying areas where remediation would be performed. Factors considered in determining
RAOs include affected media, COPECs, existing and potential receptors and exposure pathways,
and ARARs.

General response objectives are used to identify RAOs. The general response objective for
IR Site 24 is to protect ecological receptors from unacceptable exposure to COPECs through
exposure to sediments or consumption of contaminated prey.

The IR Site 24 RI Report concluded that no complete human-health exposure pathways were
identified for IR Site 24 (Battelle et al. 2007). Potential risks to human health related to fish
consumption were determined to be low and comparable to risks under reference conditions. In
addition, the IR Site 24 RI Report concluded that the majority of the site area poses acceptable
ecological risks. Only the sediment shelf located in the vicinity of the quay wall in the
northeastern corner of the site (Figure 3-1) shows a potential for adverse ecological risks.
Therefore, based on the IR Site 24 RI Report’s ERA conclusions and recommendations, an FS
was recommended for the northeastern sediment shelf area in the vicinity of the quay wall and
beneath the wharf road between storm drain Outfalls J and K (Battelle et al. 2007). This area,
shown on Figure 3-1, is the subject of this FS Report, and will be referred to throughout the
remainder of this FS Report as the area of ecological concern (AOEC). Therefore, this FS
addresses only potentially unacceptable ecological risks in the AOEC at IR Site 24.

3.1 AFFECTED MEDIA AND CHEMICALS OF CONCERN

Previous investigations at Alameda Point have shown that sediment at IR Site 24 has
been impacted by metals, pesticides, and PCBs (Battelle et al. 2007). ERA results
indicated that potential exposure to these chemicals in sediment in the AOEC would
present the primary ecological risk at IR Site 24. Surface water is not considered a
medium of concern because the COPECs are primarily associated with sediments, tend to
adsorb to fine-grained sediment particles, and are relatively insoluble. In addition, water
circulation due to tides and other bay currents would have caused rapid dilution and/or
dispersion of surface water concentrations (Battelle et al. 2007). No continuing sources
of sediment contamination from land (such as flow of contaminated groundwater or
ongoing discharge of contaminated sediment) have been identified at IR Site 24.
Therefore, sediment is the only medium of concern for this FS Report.

For all of the assessment end points evaluated at IR Site 24, most of the areas at IR Site 24
pose acceptable ecological risks. The only area that shows any indication of a limited
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3.2

potential for adverse effects is the AOEC depicted on Figure 3-1. The potential for
unacceptable ecological risk in the AOEC is expected to be limited due to the small size
of the area and the location of the sediment shelf under the wharf road, where exposure to
receptors is likely to be minimal (Battelle et al. 2007).

The RI Report (Battelle et al. 2007) recommended that the FS address the area between

Outfall locations J and K as represented by sampling locations C-21, C-23, C-24, C-26,

and C-27. These sampling locations are along the quay wall and beneath the wharf road
between Outfalls J and K. A comparison of preliminary RGs developed in the FS to the
IR Site 24 sediment data indicated that concentrations of chemicals of concern (COCs)
exceed the preliminary RGs at sampling locations C-20, C-21, C-23, and C-24, but not at
locations C-26 and C-27. Therefore, the AOEC and sediment volume estimates are based
on sampling locations C-20, C-21, C-23, and C-24.

IR Site 24 is located adjacent to IR Site 17 (Seaplane Lagoon). Under the proposed
future reuse plan, IR Site 24 will be developed as a commercial marina along with the
adjacent Seaplane Lagoon site, with no plans to remove the piers or the wharf road. The
area south of Pier 3 is anticipated to be transferred to the California Department of Fish
and Game as a marina (Battelle et al. 2007).

Sediment COCs were identified at IR Site 24 based on sediment sampling conducted
during the RI and previous investigations (Battelle et al. 2007). COCs for IR Site 24 are
likely related to historical stormwater discharges, but no discrete source was identified.
COCs were reported in sediment in the AOEC at concentrations potentially contributing to
ecological risk. The following COCs in sediment were identified as the primary
contributors to potential ecological risk at IR Site 24, and are addressed in this FS Report:

e cadmium

o lead

e total DDx
e total PCBs

POTENTIAL RECEPTORS AND EXPOSURE PATHWAYS

The RI Report (Battelle et al. 2007) described potential risk for ecological receptors
exposed to surface sediment at IR Site 24. The benthic invertebrate community
(principally invertebrates that live in or on the sediment at the bay bottom) is potentially
at risk from sediment contaminants due to direct contact and ingestion exposure. Three
representative bird receptors (surf scoter, double-crested cormorant, and California least
tern) are potentially at risk from cadmium, lead, total DDx, and total PCBs due to
ingestion of contaminated food and incidental ingestion of surface sediment. The
RI Report did not indicate potential risk to fish receptors due to surface sediment
exposures. However, subsurface sediment, if exposed is also associated with potential
risk to the benthic community, fish, and birds. The RI Report noted that the receptors
were likely only at risk due to sediment concentrations in the AOEC.
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The potential ecological risk described in the RI Report was associated with uncertainties
regarding whether sediment in the AOEC presents an unacceptable risk to ecological
receptors. The most significant sources of uncertainty were the lack of separate bioassay
data for the AOEC, the confounding factors (e.g., porewater ammonia concentrations and
toxicity observed at the reference stations) associated with the existing bioassay data for
IR Site 24, the lack of site-specific fish tissue data, and the small number of site-specific
clam tissue data (Battelle et al. 2007).

The RI Report addressed some of these uncertainties by using data from IR Site 17
(Seaplane Lagoon), the adjacent sediment site. Sediments at Seaplane Lagoon represent a
similar ecological habitat with similar receptors and similar COCs (Battelle et al. 2004).
Water depth at Seaplane Lagoon and IR Site 24 ranges from 0 to approximately 20 feet
below MLLW and 0 to approximately 28 feet below MLLW, respectively. Circulation at
Seaplane Lagoon is expected to be somewhat less than IR Site 24 due to the semi-
enclosed nature of the lagoon. Seaplane Lagoon and IR Site 24 are separated by a pier
(Pier 1) constructed on pilings, which allows water exchange between the two sites.
COCs were present at similar concentrations at Seaplane Lagoon and IR Site 24
(Table 3-1). Ecological risks for Seaplane Lagoon and IR Site 24 were similarly
evaluated using three assessment end points: benthic invertebrate community, fish, and
avian wildlife. For the purposes of this FS, Seaplane Lagoon data were used to further
address uncertainties of the ERA and to develop preliminary RGs.

The RI Report for IR Site 24 indicated potential risk for the benthic invertebrate
community at the AOEC, but uncertainties prohibited a clear determination of actual risk
(Battelle et al. 2007). However, at Seaplane Lagoon, the bioassay data did not indicate
potentially unacceptable risk to the benthic invertebrate community from sediment COC
concentrations (Battelle et al. 2004). Since the COC concentrations and the ecological
receptor (benthic invertebrate community) were similar at Seaplane Lagoon and IR Site 24,
for the purposes of this FS, the potential risk to the benthic community at IR Site 24 is
considered low. Therefore, benthic invertebrates were not selected as a receptor for
development of a preliminary RG.

Fish receptors were considered at potential risk from sediment cadmium, based on hazard
quotient (HQ) values exceeding 1 (rounded to one significant figure) for subsurface
sediment (2 to 10 inches [5 to 25 cm] below the sediment surface) (Battelle et al. 2007).
This potential risk to fish is only expected to occur if the exposure pathway is complete
(e.g., a scenario where the surficial sediments were removed).

Three avian species were evaluated for potential ecological risk from exposure to sediment
COCs: the California least tern, the surf scoter, and the double-crested cormorant. The
avian receptors were considered to be at potential risk due to sediment cadmium, lead, total
DDx, and total PCBs based on HQ values exceeding 1. Based on a review of the HQ
values and on its endangered-species status, the least tern is considered the most sensitive
of the modeled ecological receptors. The least tern was also considered the most sensitive
receptor at Seaplane Lagoon (Battelle et al. 2004, Battelle 2005).
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3.3

With respect to consumption of sport fish, individuals have been reported to have fished from
the piers. The limited shallow habitat makes it unlikely that there is a significant number of
resident fish species; therefore, fish targeted by anglers at the site are likely to be sport fish
with relatively large foraging ranges, making it difficult to apportion site-specific risks.
However, to evaluate the potential risks at IR Site 24 as part of the RI, fish tissue
concentrations were modeled based on the sediment exposure point concentrations (EPCs)
and the BAFs developed in the RI Report and compared to tissue concentrations reported
at reference locations. In general, the modeled fish tissue concentrations were lower than or
similar to those reported for reference locations. Therefore, the potential risks to human
health due to consumption of fish were determined to be low and comparable to risk
associated with reference locations and no further evaluation was recommended in the RI
Report (Battelle et al. 2007).

Based on the findings from the RI Report (Battelle et al. 2007), the RAOs for IR Site 24
include:

e protection of forage fish from unacceptable contact or ingestion exposure to
COCs in sediment;

e protection of piscivorous and benthic-feeding birds, including least terns, surf
scoters, and double-crested cormorants, from unacceptable exposure to sediment
cadmium, lead, total DDx, and total PCBs through ingestion of contaminated
prey; and

¢ reduction of potential biomagnifications of total PCBs in organisms higher in
the food chain.

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS

CERCLA Section 121(d) requires that final remedial actions attain (or the ROD must
justify the waiver of) any federal or more stringent state environmental standards,
requirements, criteria, or limitations that are determined to be legally applicable or
relevant and appropriate. The evaluation of ARARs for this FS Report is presented in
Appendix A.

The identification of ARARs is a site-specific determination and involves a two-part
analysis: first, a determination of whether a given requirement is applicable; then, if it is
not applicable, a determination of whether it is relevant and appropriate. According to 40
C.FR. § 300.5, applicable requirements are those standards of cleanup or control and
other substantive environmental protection requirements, criteria, or limitations
promulgated under federal or state law that specifically address a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA
site. A requirement is applicable, and therefore an ARAR, if the prerequisites of the
standard show a direct correspondence to site conditions. Relevant and appropriate
requirements are those standards, criteria, or limitations promulgated under federal or state
law that, while not applicable, nevertheless address problems or situations sufficiently
similar to those encountered at a CERCLA site to make their use well suited to that
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particular facility. A requirement must be determined to be both relevant and appropriate
in order to be considered an ARAR. If a requirement satisfies both of these tests, it must be
complied with in the same manner as an applicable requirement (U.S. EPA 1988).

As the lead federal agency for environmental cleanup activities at Alameda Point, the
Navy has primary responsibility for identification of potential federal ARARs for
remediation at IR Site 24. State agencies are responsible for identifying state ARARs;
the lead state agency in California is the DTSC. Identification of potential state ARARSs
for this FS Report was initiated through a Navy request to DTSC (Attachment A2 in
Appendix A). The Navy reviewed and identified the state ARARs that apply to IR Site 24
using basewide ARARSs that were received from the state in a letter dated November 13,
1996 (Attachment Al in Appendix A). DTSC has reviewed the ARARs identified for
IR Site 24 and concurs with them.

ARARs are generally separated into three categories: chemical-specific, location-
specific, and action-specific. Chemical- and location-specific ARARs are discussed in
Sections 3.3.1 and 3.3.2, respectively. Action-specific ARARs are technology- or
activity-based requirements or limitations on remedial actions and are identified in
Section 6 of this FS Report in association with the detailed analysis of the remedial
alternatives.

3.3.1 Potential Chemical-Specific ARARs

Chemical-specific ARARs are numerical standards that establish acceptable levels of risk
for individual chemicals in affected environmental media. Such ARARs may be derived
from the application of health- or risk-based methodologies to site-specific conditions.

Sediment is the only medium of concern addressed in this FS Report. In addition to
potential chemical-specific ARARs for sediment, potential chemical-specific ARARs for
surface water are also summarized in this subsection because surface water may also be
affected by the IR Site 24 remedial action alternatives.

3.3.1.1  SEDIMENT

Based on ERA results presented in the RI Report, the following chemicals were identified
as COCs for sediment in the AOEC at IR Site 24: cadmium, lead, total DDx, and total
PCBs. The RAOs presented in Section 3.2 are intended to mitigate potentially
unacceptable ecological exposure to surface sediment. In addition to this narrative
objective, remedial response actions at IR Site 24 are affected by potential state and
federal chemical-specific ARARs.

No potential chemical-specific ARARs have been identified for the establishment of
cleanup levels for sediment at IR Site 24. The preliminary RGs for sediment (derived in
Section 3.4) are based on potential risk to ecological receptors. However, because the
sediment could potentially be classified as hazardous waste if removed as part of
sampling or dredging activities, substantive provisions of the following hazardous waste
characterization requirements have been identified as potentially applicable ARARs:
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RCRA hazardous waste definition at California Code of Regulations \)
(Cal. Code Regs.) tit. 22, § 66261.24(a)(1) for characterizing waste prior to
disposal

State definitions of waste at Cal. Code Regs. tit. 27, §§ 20210, 20220(a), and
20230(a) and the definitions of state regulated non-RCRA hazardous waste at
Cal. Code Regs. tit. 22, § 66261.24(a)(2)—(a)(8) for characterizing sediment
prior to off-site disposal

The Toxic Substances Control Act regulates the storage and disposal of PCBs. These
requirements have both action- and chemical-specific aspects. The substantive
provisions at 40 C.F.R. § 761.61(c)(2) have been identified as potentially relevant and
appropriate chemical-specific ARARs for the remedial action alternatives that include
sampling, cleanup, and disposal of sediment containing PCBs.

3.3.1.2

water.

SURFACE WATER

Surface water has not been identified as a medium of concem for IR Site 24, and no
remedial action has been identified as necessary for surface water at IR Site 24.
However, remedial action for sediment at IR Site 24 may result in a discharge to surface

Therefore, chemical-specific ARARs have been identified for surface water.

Substantive provisions of the following requirements are potential chemical-specific
ARARs for remedial action at IR Site 24:

water quality standards at 40 C.F.R. § 131.36(b) and 131.38 for dewatering TN
effluent discharge to surface water

~

C

National Ambient Water Quality Criteria for cadmium, specifically
33 U.S.C.ch. 26, § 1314(a) and 42 U.S.C. ch. 103, § 9621(d)(2) 64 FR 19,781
(22 April 1999), 65FR31682

Water Quality Control Plan for the San Francisco Bay Basin; Chapter 2,
Beneficial Uses, designated for IR Site 24; and Chapter 3, Water Quality
Objectives, for turbidity and suspended sediment with the exception of nuisance
(to protect beneficial uses)

State Water Resources Control Board (SWRCB) Resolution (Res.) No. 68-16
for new discharges associated with the dredging and dewatering effluent. The
Navy’s position is that SWRCB Res. No. 68-16 is not a chemical-specific
ARAR for setting sediment cleanup levels. The state does not agree with the
Navy’s position on Res. 68-16. See Appendix A, Section A2.2.2.2, for detailed
discussion about the Navy and state positions on Res. 68-16.

Policy for Implementation of Toxic Standards for Inland Surface Waters,
Enclosed Bays, and Estuaries of California (SIP), Section 1.3 and 1.4, for
dewatering effluent discharge to the bay. The SIP is not an ARAR for setting
sediment cleanup levels or dredging discharges. See Appendix A, Section
A2.2.22, for Navy and state positions and agreement on the SIP.
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3.3.2 Potential Location-Specific ARARs

Location-specific ARARs may restrict remedial activities based on site locations or
conditions. Specific locations include floodplains, wetlands, historic places, and sensitive
ecosystems or habitats. There are no known or suspected cultural resources, wetlands or
floodplains resources, or hydrological or geological resources at IR Site 24.

Biological resources and coastal resources are the resource categories relating to location-
specific requirements potentially affected by the IR Site 24 remedial action alternatives.
The conclusions for potential ARARSs pertaining to biological and coastal resources are
presented below. Detailed discussions of potential location-specific ARARs are
presented in Appendix A, Section A3.2.

BIOLOGICAL RESOURCES

The substantive provisions of the Endangered Species Act of 1973 at 16 U.S.C. § 1536(a)
and (h)(1)(B) are potential ARARs because the California least tern may use IR Site 24
as foraging area. Migratory birds are known to occur at Alameda Point; therefore,
substantive provisions of the Migratory Bird Treaty Act at 16 U.S.C. § 703 were
identified as potential ARARs.

Since IR Site 24 is located in the San Francisco Bay, the remedial action may potentially
affect marine mammals. Therefore, the substantive provision of the Marine Mammals
Protection Act at 16 U.S.C. § 1372(a)(2) was identified as a potential ARAR.

3.3.22 COASTAL RESOURCES

Remedial alternatives considered in this FS Report propose activities within the coastal
zone. The Coastal Zone Management Act (CZMA) was evaluated and certain
substantive provisions were determined to be relevant and appropriate federal
requirements. CZMA § 1456(c)(1)(A) requires each federal agency activity within or
outside the coastal zone that affects any land or water use or natural resource to conduct
its activities in a manner that is consistent to the maximum extent practicable with
enforceable and approved state management policies. The State of California’s approved
coastal management program includes the McAteer-Petris Act, the authorizing legislation
for the San Francisco Bay Plan, developed by the Bay Conservation and Development
Commission (BCDC). Substantive provisions of the McAteer-Petris Act at California
Government Code (Cal. Gov’t. Code) tit. 7.2, §§ 66600 through 66661 and the San
Francisco Bay Plan at Cal. Code Regs. tit. 14, §§ 10110 through 11990 are potential state
location-specific ARARs. Under Cal. Gov’t. Code tit. 7.2, § 66610(b), the jurisdiction of
the BCDC is a shoreline band located 100 feet inland from and parallel to the shoreline.

3.3.2.3 HYDROLOGIC RESOURCES

The substantive provisions of the Fish and Wildlife Coordination Act at 16 U.S.C. § 662
have been determined to be a potentially applicable ARAR for the alternatives that
include dredging and filling that could potentially affect fish and wildlife. The remedial
action will be designed to prevent loss of or damage to fish and wildlife.

Feasibility Study Report - IR Site 24, Alameda Point page 3-7
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3.4

SEDIMENT GOALS FOR PROTECTION OF ECOLOGICAL
RECEPTORS

RAOs are site-specific, qualitative goals that define the purpose of site cleanup. RAOs
for IR Site 24 were identified in Section 3.2. RAOs specify COCs, exposure routes and
receptors, and acceptable contaminant concentration levels (or a range) for each exposure
route.

An RG is a chemical concentration that provides a quantitative means of identifying areas
for potential remedial action, screening the types of appropriate technologies, and
assessing the potential of each remedial alternative to achieve the RAOs.

This section summarizes the development of the preliminary RGs for IR Site 24 based on
the conclusions presented in the RI Report (Battelle et al. 2007). The RI Report
identified the key risk drivers as cadmium, lead, total DDx, and total PCBs for ecological
receptors. Because these are the same chemicals that are present in adjacent Seaplane
Lagoon (IR Site 17), where RGs have been developed (DON 2006), and due to the
uncertainties noted in the RI Report, the development of preliminary RGs for IR Site 24 is
supplemented by data and analysis conducted for the adjacent Seaplane Lagoon.

During the development of the RG for cadmium in sediment at IR Site 17, protective
sediment values for cadmium for the protection of fish at Seaplane Lagoon (Battelle 2005)
were estimated to range from 19.6 mg/kg to 61.9 mg/kg (dry weight). These ecological
protective sediment values were based on literature-based no-observed-effect and lowest-
observed-effect values and a site-specific bioaccumulation factor (BAF) of 0.0274.
However, the available cadmium no-observed-effect data set was considered insufficient for
developing a final RG (Battelle et al. 2004, Battelle 2005). Therefore, the cadmium
concentration in sediment considered protective of fish at Seaplane Lagoon was the RG for
the protection of avian receptors (Battelle et al. 2004, Battelle 2005). Similarly, for IR Site
24, the cadmium no-observed-effect data are insufficient to develop an RG that would be
protective of fish. Therefore, the avian RG is also considered protective of fish receptors at
IR Site 24.

RGs protective of the least tern and other avian receptors for Seaplane Lagoon were
calculated for cadmium, total DDx, and total PCBs. An RG was not developed for lead
at Seaplane Lagoon because of uncertainties associated with the bioavailability and
toxicity of lead to avian receptors.

The avian toxicity reference value for lead (0.014 mg/kg-day) recommended by DTSC
(Cal/EPA 2000) and used in the RI Report (Battelle et al 2007) is significantly lower than
the value (1.63 mg/kg-day) used by U.S. EPA in the interim final guidance for ecological
soil screening levels (U.S. EPA 2005). In addition, lead was the only COC that resulted
in a finding of potential risk for avian receptors due to exposure to reference
concentrations. The spatial distribution of sediment lead concentrations in the AOEC at
IR Site 24 is similar to that of cadmium (Figure 3-2); therefore, the preliminary RG for
cadmium is expected to reduce potential ecological risk due to lead concentrations as
well.
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Due to the uncertainties described in the RI Report associated with the estimated risks,
particularly with the site-specific estimates of bioaccumulation used to develop BAFs,
calculation of site-specific RGs would have similar uncertainties. Therefore, the RGs
adopted in the final ROD for IR Site 17 (Seaplane Lagoon) are used in this FS Report as
preliminary RGs for IR Site 24 (Table 3-2) (DON 2006).

The RGs for Seaplane Lagoon were based on Navy-Biological Technical Assistance
Group (BTAG) (EFA-West 1998, Cal/EPA 2000) no-observed-adverse-effect-level
toxicity reference values (TRVs). The TRV was adjusted for receptor body weight
according to Sample and Arenal (Sample and Arenal 1999). An average least tern body
weight estimate (0.045 kilogram [kg]) was used, as reported in the RI Report. The least
tern ingestion rate was estimated as 0.0083 kg/day using an equation from Nagy et al.
(Nagy et al. 1999). An updated equation (Nagy et al. 2001) estimates the ingestion rate
at 0.0097 kg/day, which is a small difference when compared to the range of sediment
COC concentrations. For cadmium, an RG value of 20.8 mg/kg would be calculated using
the updated ingestion equation; this value is similar to the proposed RG of 24.4 mg/kg and
would achieve the same RAQ because there are no cadmium concentrations at IR Site 24
between these two values.

The site use factor (SUF) was based on a review of least tern use of waters around
Alameda Point over a 10-year period; Seaplane Lagoon and IR Site 24 are located in an
area that received approximately 10 percent of the least tern foraging activity.

3.4.1 Cadmium Goal

For cadmium, the preliminary RG is based on the BAF developed from Seaplane Lagoon
data for the clam, Macoma nasuta. Because cadmium did not accumulate in the tissues
of fish to the same degree as in the tissues of clams, and because cadmium concentrations
in least tern prey are likely to be lower than in the clam, protective sediment values based
on clam BAFs are considered to be conservative. Protective sediment values for
cadmium for the least tern ranged from 2.44 mg/kg dry weight at an SUF of 1 to 244
mg/kg dry weight at an SUF of 0.01. The preliminary RG in sediment for cadmium is
24.4 mg/kg dry weight based on the site-specific 10 percent SUF. This preliminary RG
for cadmium is the same as the RG established for cadmium at IR Site 17 in the final
ROD (DON 2006).

3.4.2 Total DDx Goal

For total DDx, the preliminary RG is based on the BAF developed from Seaplane Lagoon
data for the clam, M. nasuta. Although the forage fish BAF was greater than the clam
BAF, the incremental reduction of risk is expected to be greater based on the clam BAF.
The protective sediment values for the least tern ranged from 0.013 mg/kg dry weight at
an SUF of 1 to 1.34 mg/kg dry weight at an SUF of 0.01. Applying the site-specific SUF
(10 percent), the preliminary RG in sediment for total DDx is 0.13 mg/kg dry weight.
This preliminary RG for total DDx is the same as the RG established for total DDx at IR
Site 17 in the final ROD (DON 2006).
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3.4.3

344

None of the total DDx concentrations exceeded the preliminary RG. Although total DDx
in sediment at IR Site 24 was identified as having a limited potential for adverse effects
on the least tem (the most sensitive avian receptor), the HQiow (1.06) only slightly
exceeded 1 when a site-specific SUF was used. In addition, the spatial distribution of total
DDx concentrations in sediment in the AOEC is similar to that for PCBs. (A review of
Table 2-2 shows that the five sediment samples containing the highest total 4,4'-DDx
values also contain the five highest total PCB values.) Therefore, the use of the preliminary
RG for PCBs is expected to reduce the potential ecological risk due to total DDx
concentrations as well.

Total 4,4'-DDx has been used as a surrogate for total DDx because 2,4'-DDx compounds
were not measured at IR Site 24 prior to 1998, and the total DDx preliminary RG is based
on total 4,4-DDx. To evaluate the uncertainty associated with the 2,4-DDx
concentrations, the total DDx preliminary RG was also compared to the sum of total
4.4'-DDx and total 2,4'-DDx (which is the sum 2,4'-DDT, 2,4'-DDE, and 2,4-DDD). The
sum of total 4,4' DDx and total 2,4'-DDx exceeded the preliminary RG in C-21
subsurface sediment (5-25 cm) and C-23 surface sediment. Total DDx and total PCBs
exceeded their respective preliminary RGs at these locations, so the uncertainty of the
2,4'-DDx concentrations is adequately addressed by the similarity of their distribution to
the distributions of total DDx and total PCBs.

Total PCBs Goal

For total PCBs, the preliminary RG is based on the BAF developed from forage fish data
from Seaplane Lagoon. This approach is based on the most sensitive receptor, the adult
least tern, using the most conservative BAF, based on forage fish tissue. Forage fish
accumulated PCBs at a greater rate than did the clam. Protective sediment values for the
least tern ranged from 0.11 mg/kg dry weight at an SUF of 1 to 11.3 mg/kg dry weight at
an SUF of 0.01. Applying the site-specific SUF (10 percent), the preliminary RG in
sediment for total PCBs is 1.13 mg/kg dry weight. This preliminary RG for total PCBs is
the same as the RG established for total PCBs at IR Site 17 in the final ROD
(DON 2006). Consideration will be given to achieving an areawide average total PCB
concentration that is consistent with the upper-bound nearshore ambient concentration for
total PCBs (i.e., 0.2 mg/kg). The area-weighted average total PCB concentrations within
IR Site 24 following remediation will be comparable to the upper bound estimate
(i.e., 0.2 mg/kg) of the nearshore ambient concentration calculated for the San Francisco

Bay area.

Lead Goal

As noted in Section 3.4, a preliminary RG for lead was not developed due to the associated
uncertainties. Due to similar distributions of cadmium and lead, the cadmium preliminary
RG is expected to reduce ecological risk associated with lead concentrations. To evaluate
this expectation, the 2005/2006 surface sediment data set was revised eliminating four lead
concentrations that were associated with sampling locations where cadmium exceeded the
preliminary RG. After removing these four values, the new sediment lead data set (n = 27)
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would range from 12 to 140 mg/kg with a mean of 46.4 mg/kg and a 95 percent upper
confidence limit (UCL) of 75.7 mg/kg (calculated using U.S. EPA’s ProUCL program). An
HQ was recalculated for the least tern (the most sensitive ecological receptor) using the same
exposure factors used in the RI Report (except that the ingestion rate here is based on
equations by Nagy [2001]) (Table 3-3). Using an SUF of 10 percent, the HQ based on the
revised sediment EPC (HQ 14) is nearly equivalent to the HQ associated with the ambient
concentrations (HQ 13). This evaluation shows that the use of the cadmium preliminary RG
will successfully reduce ecological risk associated with sediment lead concentrations.

VOLUME OF IMPACTED SEDIMENT

This subsection provides a discussion of the volume estimate of contaminated sediment
exceeding the preliminary RGs (Table 3-2) in the AOEC at IR Site 24. This volume
estimate will be used in subsequent sections for evaluating remedial alternatives.

Figure 3-1 depicts the estimated AOEC based on locations of sediment samples with
cadmium and total PCBs concentrations above the preliminary RGs. Based on the AOEC
shown on Figure 3-1, impacted sediment appears to be limited to an area of
approximately 18,000 square feet and an approximate depth of 20 inches (50 cm) below
the sediment surface. For the purpose of estimating the volume of contaminated media
exceeding the preliminary RGs, it was assumed that 50 percent of the AOEC contained
sediments with COC exceedances extending no deeper than 1 foot (30 cm) below the
sediment surface, and that the other 50 percent of the AOEC contained sediments with
COC exceedances extending no deeper than 2 feet (60 cm) below the sediment surface.
At two sampling locations, subsurface data exceeded the preliminary RGs; however,
such COC concentrations are not expected to continue much farther with sediment
depth in the shelf area. Based on the estimated AOEC areas and depths, the volume of
impacted sediment is approximately 27,000 cubic feet or 1,000 bank cubic yards (bcy).
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IDENTIFICATION AND SCREENING OF REMEDIAL
TECHNOLOGIES

This section discusses general response actions and associated technologies capable of
addressing the COCs in sediment at the AOEC at IR Site 24 (Figure 3-1). The remedial
technologies are screened for effectiveness, implementability, and cost (U.S. EPA 1988).
Technologies retained after the screening evaluation are then assembled into remedial
alternatives in Section 5.

Technologies are assessed primarily on the basis of their ability to address the COCs identified in
Section 3.1. However, the impact of the technologies on other constituents in sediment is also
discussed. '

4.1 GENERAL RESPONSE ACTIONS

General response actions are broad categories of remedial approaches. Some response
actions may stand alone as complete remedial alternatives. However, in most cases,
combinations of response actions are required to effectively address site-related
contamination and satisfy RAOs.

The following general response actions are considered for sediment in this FS Report.

e No action entails no further response actions of any type, including
administrative controls or monitoring. The NCP and CERCLA require
consideration of a no action alternative as a basis for comparison with other
remedial alternatives.

¢ Institutional controls (ICs) reduce potential hazards by limiting exposure to
impacted sediment through legal and administrative measures. ICs do not reduce
the volume, mobility, or toxicity of contaminants in sediment. Examples of such
controls include restrictions or prohibitions on fishing and harvesting shellfish,
restrictions on waterway use, restrictions on dredging or excavation, or structure
maintenance requirements placed on property deeds or titles.

e Monitoring may include technical measures such as bathymetric surveying or
sediment sampling and analysis to evaluate the extent and migration of impacted
sediment and/or changes in site conditions over time.

e Monitored natural recovery (MNR) relies on naturally occurring processes to
contain, destroy, or reduce the bioavailability or toxicity of contaminants in
sediment. These processes may include physical, biological, or chemical
mechanisms that act to reduce the risk to human and ecological receptors from
contaminants.

e Containment technologies control risk by eliminating routes of exposure or
reducing exposures to acceptable levels through physical control of impacted
sediment. Containment may reduce contaminant mobility but does not provide
treatment and would not necessarily reduce the toxicity or volume of
contaminants. These technologies usually require continued monitoring and ICs
to confirm that the containment measures are performing successfully. An
example of a containment technology is in situ capping, which refers to the
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placement of a subaqueous covering or cap of clean granular material over
impacted sediment that remains in place.

Removal involves the dredging or excavation of impacted sediment. Sediment
is removed and either stockpiled on-site for treatment or transported to a
permitted off-site treatment, storage, and disposal (TSD) facility. The
transportation, treatment, and disposal of water from dewatered sediments are
generally included in this remediation method. If off-site disposal is considered,
some pretreatment may be required to meet land disposal restrictions. Off-site
management of impacted media must meet stringent state and federal
regulations governing the transportation and disposal of solid, liquid, and
hazardous wastes.

Disposal of impacted sediment that is removed by dredging or excavation
involves dewatering, transport, and placement of sediment at a secure, approved
location.

In situ treatment involves using biological, physical, or chemical processes to
treat impacted sediment in place. These processes may be used to break down
contaminants and/or alter their properties so they can be easily extracted,
destroyed, stabilized, or immobilized.

4.2 IDENTIFICATION OF REMEDIAL TECHNOLOGIES

Since the inception of CERCLA in 1980, the U.S. EPA has found that certain categories

C

of sites share similar characteristics, including types of contaminants present, past
disposal practices, affected environmental media, and preferred remedial technologies.

Several

initiatives have been undertaken to incorporate this information and streamline

the CERCLA FS process based on historical patterns of CERCLA remedy selection and
site performance data. However, sediment sites are unique, and no standard approaches
are recommended for contaminated sediments. The overall risk reduction strategy for
contaminated sediment sites depends on a large number of site-specific considerations,
some of which may be subject to significant uncertainty (U.S. EPA 2005).

An important part of the CERCLA streamlining effort involves reducing the level of
documentation required in an FS report. Earlier guidance (U.S. EPA 1988) suggested

that a

two-step screening process was necessary to identify and select remedial

technologies and process options before the development of remedial alternatives for
detailed analysis. The initial screening step involved technology identification and
preliminary screening based only on technical implementability. Results of this
screening, combined with literature searches, U.S. EPA guidance document reviews, and
engineering judgment, were used to identify viable technologies for treatment of
impacted sediment, which are discussed in the following subsection.

4.3 SCREENING OF REMEDIAL TECHNOLOGIES

For each remedial technology, associated process options have been identified. Table 4-1

lists the general response actions, remedial technologies, and process options identified 7N
for consideration to address impacted sediment at IR Site 24. Remedial technologies and ~
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associated process options were screened for effectiveness, implementability, and cost.
The objective of this screening was to select appropriate process options for each
technology and to use the selected technologies to formulate remedial alternatives.
Development and evaluation of these remedial alternatives are discussed in Section 5.

The screening criteria were applied based on their relative importance to the FS process
(U.S. EPA 1988). The criterion of effectiveness was given the most weight, followed by
implementability, and then by cost. When two or more process options yielded
comparable results, cost was the deciding factor. Factors considered for the screening
criteria are provided in Table 4-2.

The following subsections discuss the screening results. Results for process options are
grouped by general response action (Section 4.1) and technology. Table 4-3 summarizes
the screening results and lists process options retained for the development of remedial
alternatives (Section 5). :

4.3.1 No Action

The no action process option was included in the screening process in accordance with
CERCLA and NCP requirements, to serve as the baseline for comparison with other
response actions. No action, for the purposes of this FS Report, would represent existing
conditions at IR Site 24.

4.3.1.1 EFFECTIVENESS

The no action process option would not include any monitoring, sampling, or remediation
activities, and would not restrict future uses of IR Site 24. This process option would not
include monitoring to verify its protectiveness. Therefore, this process option would not
be effective in reducing potential risks to ecological receptors and achieving the RAOs.

4.3.1.2 IMPLEMENTABILITY

The no action process option is rated high in implementability because no action is
required.

4313 COST

There are no direct costs associated with the no action process option.

4.3.1.4 CONCLUSION

The no action process option for sediment at IR Site 24 is retained for consideration in
accordance with requirements of CERCLA and the NCP, and serves as the baseline for
comparison with other response actions.

4.3.2 Institutional Controls

ICs are legal and administrative mechanisms used to implement land use and access
restrictions to limit the exposure of ecological receptors to hazardous substances. ICs
also may be used to achieve continued protectiveness (e.g., to protect a sediment cap) or
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to maintain the integrity of the remedial action until remediation is complete and RGs
have been achieved. ICs would not treat impacted sediment, but would prohibit
unacceptable exposure to the contaminants by ecological receptors.

The IC objectives would generally be to:

e prohibit disturbance to and resuspension of impacted sediment by restricting
future dredging and construction activities in the AOEC without approval from
the Navy and regulatory agencies;

e prohibit removal of the wharf road without approval from the Navy and |
regulatory agencies; and

e prohibit the alteration, disturbance, or removal of monitoring systems and
remediation elements during remedial action.

ICs would remain in place until the Navy and regulatory agencies agree that further
protective measures are no longer required.

The Navy would rely on proprietary controls in the form of lease restrictions contained in

the “Lease in Furtherance of Conveyance (LIFOC) between the United States of America

and the Alameda Reuse and Redevelopment Authority for the Former Naval Air Station

Alameda” (DON and ARRA 2001). Restrictive covenants would be included in a

“Covenant to Restrict Use of Property” entered into by the Navy and DTSC and in

quitclaim deed(s) as provided in the Navy/DTSC MOA (Attachment A) and consistent ( >
with the substantive provisions of Cal. Code Regs. tit. 22, § 67391.1. -

Through the LIFOC, the Navy would maintain conditions at IR Site 24 that are consistent
with the IC objectives and associated land-use restrictions for the remedial alternative
chosen. The LIFOC contains provisions that the Navy can use to prevent:

o changes in land use by requiring the lessee and sublessee to obtain written
consent from the Navy before dredging, excavation, construction, alteration, or
repairs of leased property can begin (Section 8.1 of the LIFOC);

e the lessee from conducting operations that interfere with environmental
restoration by the Navy, the U.S. EPA, state regulators, or their contractors, by
requiring written approval for any work by lessee or sublessee in proximity to
the site (Section 11 of the LIFOC); and

e the lessee or sublessee from any dredging, excavation, digging, drilling, or other
disturbance of the subsurface and sediment without written approval of the Navy
(Section 13.11 of the LIFOC).

4.3.21 CONVEYANCE TO A NONFEDERAL ENTITY

When an Alameda Point property is transferred to a nonfederal entity, the IC objectives
to be achieved through land-use restrictions for IR Site 24 would be incorporated into the
following two separate legal mechanisms.

e If the property was transferred, restrictive covenants would be included in one or N
more quitclaim deeds from the Navy to the property recipient. N
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e Restrictive covenants would be included in a Covenant to Restrict Use of
Property entered into by the Navy and DTSC, as provided in the Navy/DTSC
MOA (Attachment A) and consistent with the substantive provisions of Cal.
Code Regs. tit. 22, § 67391.1.

The Covenant to Restrict Use of Property would incorporate the land-use restrictions into
environmental restrictive covenants that run with the land and that are enforceable by
DTSC and the Navy against future transferees. The quitclaim deed(s) would include the
identical land-use restrictions in environmental restrictive covenants that run with the
land and that would be enforceable by the Navy against future transferees.

According to the Navy Principles and Procedures for Specifying, Monitoring, and
Enforcement of Land Use Controls and Other Post-ROD Actions (Attachment B), the
following issues related to ICs would be addressed in the ROD and remedial design for
IR Site 24:

e description of the risk(s) necessitating the ICs

e documentation of risk exposure assumptions and reasonably anticipated
land uses

* general description of the ICs, the logic for their selection, and related deed
restrictions/notifications

o statement of the IC performance objectives

e list of the parties responsible for monitoring, reporting, and enforcing the ICs
o description of the area/property covered by the ICs

e expected duration of the ICs

e reference to an IC remedial design for implementation actions, because these
details may have to be adjusted periodically on the basis of site conditions and
other factors

4.3.2.2 CONVEYANCE TO A FEDERAL DEPARTMENT OR AGENCY

If property at IR Site 24 was transferred by the Navy to a federal department or agency,
the IC objectives/land-use restrictions set forth in Section 4.3.2.1 would be incorporated
into an MOA or similar agreement.

4.3.2.3 IMPLEMENTATION AND OVERSIGHT

Monitoring and inspections would be conducted to assure that the ICs were being
followed (see Attachment B). The Navy and FFA signatories and their authorized agents,
employees, contractors and subcontractors would have the right to enter upon IR Site 24
to conduct investigations, tests, or surveys; inspect field activities; or construct, operate,
and maintain any response or remedial action as required or necessary under the
remediation program. These access requirements would be included in the deed and
covenant for property conveyed to a nonfederal entity and in the MOA if property was
conveyed to a federal entity.
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The Navy would address IC implementation and maintenance actions, including periodic
inspections, in the preliminary and final remedial design reports to be developed and
submitted to the FFA signatories for review and approval pursuant to the FFA (see
Attachment B). The preliminary and final remedial design reports are primary
documents, as provided in Section 10.3 of the FFA.

The preliminary and final remedial design reports would include a section to describe
required IC implementation actions including:

¢ requirements for CERCLA S5-year remedy review;

e frequency and requirements for periodic monitoring or visual inspections and
reporting results from monitoring and inspections;

e notification procedures to the regulators for planned property conveyance,
changes, and/or corrective action required for the remedy;

e development of wording for land-use restrictions and parties to be provided
copies of the deed language once executed;

¢ identification of responsibilities for Navy, U.S. EPA, DTSC, Water Board, other
government agencies, and the new property owner for implementation,
monitoring, reporting, and enforcing ICs;

e alist of ICs with their expected duration; and

e maps identifying where ICs are to be implemented.

The Navy would be responsible for implementing, inspecting, reporting, maintaining, and
enforcing the necessary IC objectives described in the ROD, and land-use restrictions and
implementation actions described in the approved remedial design reports. Although the
Navy might later transfer these procedural responsibilities to another party by contract,
property transfer agreement, or other means, the Navy -would retain ultimate
responsibility for remedy integrity. Should any of the ICs fail, the Navy would ensure
that appropriate actions would be taken to reestablish protectiveness of the remedy and
might initiate legal action to either compel action by a third party(parties) and/or recover
the Navy’s costs for mitigating any discovered IC violation(s).

4.3.2.4 EFFECTIVENESS

ICs for IR Site 24 would be effective in minimizing disturbance of sediment, but would
not actively treat contaminants. ICs might also be effective as an interim strategy with
other remedial process options implemented at the site by preventing disturbance of
impacted sediment until RAOs are achieved, or to maintain protectiveness of a selected
remedy.

43.2.5 IMPLEMENTABILITY

ICs are readily implementable at IR Site 24. There is a precedent for the use of ICs at
Alameda Point.
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43.26 COST

ICs are expected to be moderate in cost compared to other process options. Total cost
would depend on the duration of ICs.

4.3.2.7 CONCLUSION

ICs are effective, implementable, and low in cost. Therefore, they are retained for further
consideration.

4.3.3 Monitoring

Monitoring would involve bathymetric surveying, sediment sampling and analysis, and
reporting. Sediment would be sampled periodically and analyzed to assess changes in
site conditions over time.

4.3.3.1 EFFECTIVENESS

Monitoring as a stand-alone action is not effective at reducing the mass, volume, or
toxicity of contaminants in sediment. It is effective as a means of verifying site
conditions, tracking COC concentrations in sediment in the biologically active zone, and
assessing remediation progress.

4.3.3.2 IMPLEMENTABILITY

Monitoring is implementable at IR Site 24, as demonstrated by previous investigations at
the site. Sampling and analytical methods are available to monitor changes in
contaminant concentrations in sediment.

43.3.3 COST

Capital costs associated with monitoring are low. Operation and maintenance (O&M)
costs can be moderate to high depending on the number of sampling locations in the
monitoring program, sampling frequency, and duration of the monitoring program. To
manage costs, this process option must be planned and executed effectively and the
monitoring program must be of a limited duration.

4.3.3.4 CONCLUSION

When combined with other process options, monitoring is a practical method of tracking
the effectiveness of remediation technologies at IR Site 24. Therefore, this process
option is retained as a component of remedial alternatives.

4.3.4 Monitored Natural Recovery

MNR uses ongoing, naturally occurring processes to contain, destroy, or reduce the
bioavailability or toxicity of contaminants in sediment. MNR is similar in some ways to
the monitored natural attenuation (MNA) remedy used for groundwater and soils. The
key difference between MNA for groundwater and MNR for sediment is in the type of
processes most often being relied upon to reduce risk. Transformation of contaminants is
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usually the principal attenuating process for contaminated groundwater; however, these
processes  are frequently too slow to accomplish the remediation of persistent
contaminants in sediment in a reasonable time frame. Instead, isolation and mixing of
contaminants through natural sedimentation is the process most frequently relied upon
for contaminated sediment (U.S. EPA 2005). Use of this natural “capping” process at
IR Site 24 would form a protective barrier that would minimize diffusion of contaminants
to the water column, resuspension of impacted sediment, and exposure of ecological
receptors to contaminants in sediment. The actual sedimentation rate at IR Site 24 is
currently unknown; the sedimentation rate at nearby IR Site 17 (Seaplane Lagoon) has
been estimated at approximately 0.6 to 0.7 inches (1.5 to 1.7 cm) per year (Battelle 2005).
MNR is considered appropriate for the AOEC at IR Site 24 because this area is protected
from high-energy forces such as boat wakes, propeller scour, keel drag, or large-boat
anchoring that would minimize the effectiveness of the natural sedimentation process.

The success of MNR as a risk reduction approach is typically dependent upon
understanding the dynamics of the impacted environment and the fate and mobility of the
contaminants in that environment. The natural processes of interest for MNR may
include a variety of processes that, under favorable conditions, act without human
intervention to reduce the mass, toxicity, mobility, or concentration of contaminants in
the sediment bed. These natural processes may include the following (U.S. EPA 2005):

e physical processes — sedimentation, advection, diffusion, dilution, dispersion,
bioturbation, and volatilization

* biological processes — biodegradation, biotransformation, phytoremediation, and
biological stabilization

e chemical processes — oxidation/reduction, sorption, or other processes resulting
in stabilization or reduced bioavailability

Natural processes that reduce toxicity through transformation or reduce bioavailability
through increased sorption are usually preferable as a basis for remedy selection to
mechanisms that reduce exposure through natural burial or mixing-in-place because the
destructive/sorptive mechanisms generally have a higher degree of permanence.
However, many contaminants that remain in sediment are not easily transformed or
destroyed. For this reason, risk reduction due to natural burial through sedimentation is
more common and can be an acceptable sediment management option. Dispersion is the
least preferable basis for remedy selection based on MNR. While dispersion may reduce
risk in the source area, it generally increases exposure to contaminants and may result in
unacceptable risks to other areas (U.S. EPA 2005).

EFFECTIVENESS

MNR should be effective in reducing concentrations of COCs in sediment over the long
term under suitable conditions (e.g., sufficient sedimentation and biotic/abiotic
contaminant degradation) at IR Site 24.
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4.3.4.2 IMPLEMENTABILITY

MNR is readily implementable at IR Site 24. No construction or infrastructure (for
materials handling, treatment, or disposal facilities) is needed for the implementation of
MNR, and may, therefore, be much less disruptive than active remedies. Sampling and
analytical methods are available to monitor sediment deposition rates and changes in
contaminant concentrations in sediment.

4343 COST

MNR has a low capital cost and moderate to high O&M costs as long as the monitoring
shows that risk reduction is taking place at a reasonable rate. Total cost would depend on
the duration required to reach RAOs. Therefore, the cost of MNR is highly variable, and
would depend on the effectiveness of the MNR process and the actual duration required.

4.3.4.4 CONCLUSION

MNR is retained as a process option for IR Site 24. MNR may be effective in reducing
contaminant concentrations; however, an extended period of time could be required to
achieve RAOs.

4.3.5 Containment

In situ capping was selected as the representative process option for containment
technologies in this FS Report. Capping refers to the placement of a subaqueous
covering or cap of clean material over impacted sediment that remains in place, to isolate
contaminants from the surrounding environment and potential receptors. Depending on
the contaminants and sediment environment, a cap is designed to reduce risk through one
or more of the following primary functions (U.S. EPA 2005):

e physical isolation of the impacted sediment, to reduce exposure due to direct
contact and to reduce the ability of burrowing organisms to move contaminants
to the surface

e stabilization and erosion protection of impacted sediment and cap, to reduce
resuspension and transport to other areas

¢ chemical isolation of impacted sediment, to reduce exposure from dissolved and
colloidally bound contaminants transported into the water column

Caps are generally constructed of granular material, such as sand or gravel. Thin-layer
capping is considered appropriate for the AOEC at IR Site 24 because this remedial
action would isolate impacted sediment from benthic invertebrates. Thin-layer caps are
generally a few inches to 1 foot in thickness, utilize clean material, and are intended to
isolate contamination and enhance ongoing natural recovery processes (Battelle 2005). A
more complex cap design can include geotextiles, liners, and other permeable or
impermeable elements in multiple layers that may include additions of material to
attenuate the flux of contaminants (e.g., organic carbon) (U.S. EPA 2005). In situ
capping is generally most appropriate for locations where the risk associated with
contaminants is low to moderate, routine disturbance (e.g., maintenance dredging) is not
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required to support functions such as navigation, and in low-turbulence environments that
ensure cap stability. Capping can also be used at higher-risk sites where more intrusive
remediation techniques (i.e., dredging and removal of impacted sediment) are not viable
or are cost-prohibitive (Battelle 2005).

Granular cap material can be handled and placed in a number of ways. Mechanically
excavated materials such as sand or gravel from an upland site or quarry usually have
relatively little free water. Normally, these materials can be handled mechanically in a
dry state until released into the water over the impacted site. Mechanical methods
(e.g., clamshells or release from a barge) rely on gravitational settling of cap materials in
the water column, and could be limited to particular depths in their application. Granular
cap materials can also be entrained in a water slurry and carried wet to the impacted site,
where they can be discharged by pipe into the water column at the water surface or at
depth. This hydraulic method offers the potential for a more precise placement, although
the energy required for slurry transport could require dissipation to prevent resuspension
of impacted sediment. Placement of some cap components, such as geotextiles, may
require special equipment.

High-energy forces such as significant currents, wave action, boat wakes, and propeller
scour could destabilize and erode an in situ cap, so periodic maintenance may be
necessary. Armoring is usually used in turbulent environments to reduce cap material
resuspension, resist cap erosion, and maintain cap stability. Armor layer materials
(e.g., gravel, cobbles, or stones) can be placed from barges or from the shoreline using
conventional equipment such as clamshells. For IR Site 24, cap armoring would not be
necessary for protection against erosional forces due to the absence of strong currents,
boat wakes, propeller scour, and large-boat anchoring.

In situ capping can be implemented as a sole remedy or combined with other remedial
technologies. For example, capping is sometimes considered following partial sediment
removal in cases where capping alone is not feasible due to a need to preserve a
minimum water body depth for navigation or flood control, or where it is desirable to
leave deeper impacted sediment in place to preserve bank or shoreline stability following
removal. Capping is generally combined with ICs to prevent disturbance of the cap, such
as deed notices, physical access restrictions, structure maintenance requirements,
navigational restrictions, and future dredging restrictions. A monitoring program is
generally implemented to evaluate long-term integrity of the cap, recolonization by biota,
and evidence of recontamination.

EFFECTIVENESS

Thin-layer capping should be effective in isolating impacted sediment at IR Site 24 and
limiting exposure to benthic receptors. Capping is an effective remedial technology to
address both organic and inorganic contamination at the site. Incidences of cap-
disrupting human behavior, such as maintenance dredging and large-boat anchoring, are
low or controllable at this site.
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4.3.5.2 IMPLEMENTABILITY

Thin-layer capping is implementable at IR Site 24. It usually requires less infrastructure
(e.g., materials-handling, treatment, or disposal facilities) and is less disruptive than
dredging. Suitable types and quantities of cap material are readily available in the San
Francisco Bay Area. Furthermore, contractors with experience in cap placement
techniques can be found in the area.

4353 COST

The capital costs for a thin-layer cap at IR Site 24 are expected to be moderate. Monitoring
costs could be high, depending on the frequency and duration of monitoring.

4.3.54 CONCLUSION

Thin-layer capping would be effective and implementable at IR Site 24. Therefore, it is
retained for further consideration.

4.3.6 Removal

Dredging and excavation are the two most common means of removing impacted
sediment from a water body. The removal can be conducted while the sediment is
submerged (dredging) or after water has been diverted or drained (excavation). Both
methods typically necessitate transporting the sediment to a location for treatment and/or
disposal. They also typically include treatment of water from dewatered sediment prior
to discharge to the receiving water body or to a publicly owned treatment works, or
disposal at a permitted off-site treatment and disposal facility. A silt curtain or silt screen
could be used to minimize the transport of impacted sediment outside of the area during
dredging operations (Battelle 2005, U.S. EPA 2005). Key components to be evaluated
when considering dredging or excavation as a remedial technology include sediment
removal, transport, staging, treatment of sediment and water (if necessary), and disposal
of solid, liquid, and hazardous wastes (U.S. EPA 2005).

For this FS Report, dredging technologies are discussed and evaluated. Excavation
technologies using conventional dry-land equipment (e.g., backhoes and excavators) are
similar, except that the impacted area would have to be initially isolated from the
overlying water body by pumping or diverting water from the area and managing any
continuing water inflow during excavation activities.

4.3.61 DREDGING METHODS

Dredging involves mechanically grabbing, raking, cutting, or hydraulically scouring the
bottom of a water body to dislodge the sediment. Once dislodged, the sediment may be
removed either mechanically with buckets or hydraulically by pumping. Therefore,
dredges may be categorized as either mechanical or hydraulic, depending on the means of
removing the dredged material. Some dredges employ pneumatic (compressed air)
systems to pump the sediment out of the water body; however, these systems have not
gained general acceptance on environmental dredging projects (U.S. EPA 2005).
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Mechanical Dredging

The mechanical dredges most commonly used in the U.S. for environmental dredging are
the following (Palermo et al. 2004):

e clamshell — wire-supported, conventional open clam bucket, circular-shaped
cutting action

¢ enclosed bucket — wire-supported, near watertight or sealed bucket as compared
to conventional open clam bucket (recent designs also incorporate a level cut
capability as compared to a circular-shaped cut for conventional buckets)

o articulated mechanical device — backhoe designs, clam-type enclosed buckets,
hydraulic closing mechanisms; all supported by an articulated fixed-arm device

The dredging bucket is dropped through the water column and penetrates into the
sediment by gravity. The bucket is closed and lifted through the water column. When
the bucket is above the water surface, it is moved to deposit the dredged material into a
transport container or onto a suitable staging area. The container is generally a barge,
hopper, or land-based truck. The staging area is commonly a dedicated shoreline area
(e.g., an area for dewatering sediment) (Battelle 2005).

Mechanical dredges offer the advantage of removing the sediment at nearly the same
density and, therefore, volume, as the in situ material. Little additional water is entrained
with the sediment while it is being removed. However, some amount of water above the
sediment would be collected by the bucket when it is closed and lifted through the water
column. The water that is present in the bucket must either be collected, managed, and
treated, or be allowed to leak out, which generally leads to higher contaminant losses
during dredging. Enclosed buckets have been designed to remove sediment in thin layers
and to create a tighter seal to reduce sediment loss, which minimizes sediment
resuspension during the dredging operations (Battelle 2005, U.S. EPA 2005).

Other types of mechanical dredging systems include backhoes and dragline dredges.
Backhoes (and larger excavators) are most effective in shoreline or shallow-water work
where they can be placed on the shoreline or on barges to remove impacted sediment.
Backhoes can be more effective than clamshells for removing dense or hard material and
dredging slopes on shorelines. However, backhoes have not had extensive uses for impacted
sediment removal projects because of the difficulty of excavating continuous, level areas and
the potential loss and resuspension of sediment due to the open backhoe bucket.

Dragline dredges use a barge-mounted crane that is similar to a clamshell dredge system.
The difference is that dragline buckets are open on one side and lowered into the sediment
with a lifting cable, then pulled back or dragged towards the crane with a second cable.
Draglines have been used extensively in navigational dredging because they are effective in
removing large volumes of sediment. Draglines are rarely used for environmental dredging
projects because the open side of the bucket does not effectively contain the dredged
sediment, which increases the loss and resuspension rates of sediment.
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Hydraulic Dredging

Hydraulic dredges remove and transport sediment in the form of a slurry through the
inclusion or addition of high volumes of water in the removal process (Zappi and
Hayes 1991). The total volume of material processed may be greatly increased and the
solids content of the slurry may be considerably less than that of the in situ sediment,
although solids content varies between dredges (U.S. EPA 1994). A large amount of
water is usually added to create the slurry and transport the sediment through the pumps
and pipelines. The volume of water is typically 5 to 10 times the in-place volume of
sediment removed (Battelle 2005). The excess water is usually discharged as effluent at
the treatment or disposal site and often needs treatment prior to discharge. Hydraulic
dredges may be equipped with rotating blades, augers, or high-pressure water jets to
loosen the sediment (U.S. EPA 1995).

The hydraulic dredges most commonly used in the U.S. for environmental dredging are
the following (Palermo et al. 2004):

e cutterhead — conventional hydraulic pipeline dredge and cutterhead

e horizontal auger — hydraulic pipeline dredge with horizontal auger dredgehead
(a device that sets into the sediment and contains a suction pipe inlet)

e plain suction — hydraulic pipeline dredge using dredgehead design with no
cutting action

e pneumatic — air-operated submersible pump, pipeline transport, either wire
supported or fixed-arm supported

e specialty dredgeheads — other hydraulic pipeline dredges with specialty
dredgeheads or pumping systems

e diver-assisted — hand-held hydraulic suction with pipeline transport

The cutterhead system is the most common dredging technology used to remove
sediment. Cutterhead dredges can remove a wide variety of sediment types, including
dense sand and hard clay. Since suction dredges do not use a cutting device to loosen the
sediment, these dredges can generally remove only soft sediment with little debris.
Suction dredges often include water jets to help loosen the sediment.

4.3.6.2 EFFECTIVENESS

Dredging is an effective technology for removing contaminant mass from an impacted
aquatic environment. It is effective at addressing any class of contaminant (i.e., organic
or inorganic), as it physically and nonselectively removes impacted sediment. However,
dredging effectiveness can be limited for achieving very low-concentration thresholds
due to the potential for surface sediment mixing, resuspension, and redeposition
(Battelle 2005). Sediment sampling before and after dredging operations may be
required to determine the effectiveness of dredging and the attainment of RAOs.

The effectiveness of dredging can also be limited by the precision of the equipment. For
mechanical dredging, the vertical and horizontal accuracies are generally less than 1 and
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2 feet, respectively. Mechanical dredging usually leaves a rougher bottom surface than
hydraulic dredging. Release of impacted sediment into the water column can be
minimized by using an enclosed bucket that provides a better seal than a conventional
open clam bucket. The transport of resuspended impacted sediment released during
mechanical dredging can often be reduced by using physical containment barriers such as
silt curtains or silt screens. Mechanical dredges remove the least amount of water, thus
minimizing dewatering and/or treatment (Battelle 2005, U.S. EPA 2005).

The vertical and horizontal accuracies of hydraulic dredges are similar to mechanical
dredges. Hydraulic dredging can leave a smoother bottom surface than mechanical
dredging. Hydraulic dredging usually creates a sediment slurry with a higher water
content, which can require additional dewatering and treatment. However, closed
recirculation systems can be used to reduce the volume of water and slurry water content.
As with mechanical dredging, a silt curtain or silt screen can be used to minimize the
transport of impacted sediment outside of the treatment area during hydraulic dredging
operations (Battelle 2005, U.S. EPA 2005).

Several site-specific factors at IR Site 24 are likely to affect the effectiveness of
sediment removal/dredging and may increase the quantity of residuals when compared to
open water dredging:

e the high number of obstructions limiting complete removal of sediment adjacent
to the obstructions (wharf pilings, bulkhead, and rip-rap protection under the

wharf)

o the difficulty of dredging on a slope; dredging equipment is designed for level
surfaces and uses step-cuts to dredge on slopes, which leads to more residual
material left in the steps than in level sites and an increased volume of over-
dredging

e the difficulty of accurate control of the dredging equipment under the dock
(e.g., GPS signal reception is not possible), which increases the possibility of
incomplete removal of contaminated sediment

4.3.6.3 IMPLEMENTABILITY

Dredging is considered moderately implementable at IR Site 24 because of the limited
access under the wharf road. Dredging undermeath structures (e.g., pier, wharf, or road)
typically is performed with smaller equipment and may pose technical challenges;
therefore, it is less implementable than dredging in open-water areas. In addition, the
presence of coarse debris mixed with the sediment will pose some difficulties with the
dredging activities, and should be removed to the extent feasible before dredging.

43.6.4 COST

Total cost of dredging depends on the sediment volume to be removed. At IR Site 24, the
AOEC is not extensive; therefore, the cost for this process is considered to be low to
moderate. Debris in the AOEC may impede the dredging process.
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4.3.6.5 CONCLUSION

Mechanical dredging and hydraulic dredging are proven sediment removal technologies.
Dredging would be effective and implementable at IR Site 24. Therefore, sediment
removal technologies such as mechanical and hydraulic dredging are retained for further
evaluation.

4.3.7 Disposal

Disposal of impacted sediment is not a stand-alone remedial alternative for this FS Report,
but would be used in association with sediment removal. The goal of sediment disposal
is to manage dredged sediment to prevent contaminants from impacting human health
and the environment.

4.3.71 DISPOSAL OPTIONS

Historically, impacted sediment from CERCLA sites has typically been managed in an
upland sanitary or hazardous-waste landfill, and less frequently, in a confined disposal
facility (CDF) or contained aquatic disposal (CAD). These disposal options are
described below (U.S. EPA 2005).

Sanitary/Hazardous Waste Landfill

Existing commercial, municipal, or hazardous waste landfills are the most widely used
option for disposal of dredged sediment and residual wastes. Landfills are also
sometimes constructed on-site for a specific dredging or excavation project. Landfills
can be categorized by the types of wastes they accept and the laws regulating their
operations. Due to restrictions on liquids in landfills, sediment must usually be
dewatered and/or stabilized/solidified before final disposal in a landfill (U.S. EPA 2005).

Confined Disposal Facility

A CDF is an engineered structure enclosed by dikes and is specifically designed to contain
sediment. A CDF may be located upland (above the water table), near the shore (partially
in the water), or completely in the water (island CDFs). CDFs have been widely used for
navigational dredging projects and some combined navigational/environmental dredging
projects but are less common for environmental dredging sites, due in part to siting
considerations. Under normal CDF operations, water is discharged over a wire structure or
allowed to migrate through the dike walls, while solids are retained within the CDF.
Effluent guidelines or discharge permits typically govern the monitoring requirements of
the water (U.S. EPA 2005).

Contained Aquatic Disposal

A CAD is a type of subaqueous capping in which the dredged sediment is placed into a
natural or excavated depression elsewhere in the water body for later capping. A related
form of disposal, known as level-bottom capping, places the dredged sediment on a level
bottom elsewhere in the water body, where it is later capped. CAD has been used for
navigational dredging projects, but has rarely been considered for environmental

Feasibility Study Report — IR Site 24, Alameda Point page 4-15

9/16/2008 1:46:01 PM gc k:\word processing\reportsicto-087\fs\draft finaN2008027.doc



CLEAN 3

BEI-7526-

0087-0048

September 2008

Section 4 Identification and Screening of Remedial Technologies

dredging projects. The depression used for CAD should provide lateral containment of
the impacted material. The depression for the CAD cell may be excavated using
conventional dredging equipment or a natural or historically dredged depression may be
used. Uncontaminated material excavated from the depression may be subsequently used

for the cap (U.S. EPA 2005).

4.3.7.2 EFFECTIVENESS

Disposal of impacted sediment to a landfill off-site or on-site is an effective method of
preventing future contact or exposure to impacted sediment. CDFs and CADs can be
effective for isolating impacted sediment and reducing ecological and environmental
risks as long as the integrity of the structure or cap is maintained. However, for an on-
site landfill (at Alameda Point), long-term monitoring, maintenance, and ICs would be
required to maintain the integrity and effectiveness of the on-site landfill after closure.

43.7.3 IMPLEMENTABILITY

Disposal to an off-site landfill would be easily implemented for small quantities of
dredged sediment like the quantities anticipated at IR Site 24. For larger quantities,
implementability would be moderate to low. The wastes must be profiled and disposed
according to the TSD facility requirements. TSD facilities in the state of California are
capable of accepting dredged sediment and residual wastes in the quantity expected at
IR Site 24.

An on-site landfill, CDF, or CAD could be constructed using conventional equipment and
materials. However, the implementability of disposal to an on-site landfill, CDF, or CAD
would be dependent on the availability of an appropriate location at Alameda Point and
on obtaining the required permits to construct and operate a disposal site. Since the
permitting process is expected to be prohibitively difficult, the implementability of
disposing dredged sediment and residual wastes on-site in a landfill, CDF, or CAD is
considered low.

43.74 COST

Disposal costs for dredged sediment and residual wastes could range from low to high,
depending on the volume. The higher costs of transportation and disposal at a RCRA-
permitted facility must be considered. RCRA hazardous waste would need to meet land
disposal restrictions prior to disposal. This treatment would be performed by the
receiving facility as required.

If a suitable site is available, the costs associated with approvals, permitting, and
construction of an on-site landfill, CDF, or CAD are expected to be high. An on-site
landfill, CDF, or CAD would require long-term monitoring, maintenance, and ICs; the
costs associated with these actions can be moderate to high, depending on the duration.

4.3.7.5 CONCLUSION

Disposal of impacted sediment and residual wastes to an off-site landfill is retained for
further evaluation in combination with the dredging technology. Disposal to an on-site
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landfill, CDF, or CAD is eliminated from further evaluation based on low implementability
and high cost. These high costs are not considered justified for the anticipated volume of
sediment at IR Site 24.

4.3.8 In Situ Treatment

In situ treatment is an approach that involves the biological, physical, or chemical
treatment of impacted sediment in place. Most techniques for in sifu treatment of
sediment are emerging technologies that are in the early stages of development.

4.3.8.1 IN SITUTREATMENT OPTIONS

In situ treatment options potentially applicable to the impacted sediment at IR Site 24 are
described below.

In Situ Bioremediation

In situ bioremediation (ISB) of impacted sediment is an emerging technology that
generally includes the addition of nutrients and/or microorganisms to the impacted
sediment to initiate or enhance the microbial degradation of contaminants. Biological
processes depend on site-specific conditions and are highly variable. ISB is generally
more effective in degrading organic contaminants than inorganic contaminants.

ISB may be capable of completely degrading and detoxifying organic contaminants. It
does not involve the removal, transport, and disposal of impacted sediment and therefore
may cost less than other remedial options (e.g., dredging and disposal). One of the
important limitations to the effectiveness of ISB is that the higher the molecular weight of
the organic contaminants, the greater the partitioning to sorption sites on sediment
particles and the lower the contaminant availability to microorganisms. Degradation
rates also vary with depth in sediment, partly due to the change from aerobic to anaerobic
conditions. These changes frequently occur at depths of a few millimeters to a few
centimeters, where sediment has substantial organic content and conditions are quiescent,
and may also occur at deeper locations in some circumstances. Longer residence times of
contaminants in the sediment also usually result in increased sequestration. These
processes reduce the availability of the organic compounds to microorganisms and
therefore reduce the extent and rates of biodegradation (U.S. EPA 2005). A long-term
monitoring plan may be needed to document the reduction in contaminant concentrations
after ISB implementation. A bench-scale or pilot-scale ISB treatability test would be
required prior to full-scale implementation.

In Situ Physical Treatment

In situ physical treatment usually involves the solidification, stabilization, or sequestration
of contaminants by adding binding agents (e.g., Portland cement, fly ash, limestone, or
grout) to the surface of the sediment to encapsulate the contaminants in or under a solid
matrix and/or to chemically alter the contaminants by converting them into a less
bioavailable, less mobile, or less toxic form. In situ physical treatment may be effective in
binding or encapsulating both organic and inorganic contaminants.
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In Situ

In situ physical treatment does not involve the removal, transport, and disposal of
impacted sediment and therefore may cost less than other remedial options. However,
in situ physical treatment does not destroy the contaminants in the sediment, but rather
binds or contains them in a less mobile and bioavailable form. Binding agents may alter
the oxidation-reduction conditions of the sediment, which may increase the solubility or
mobility of certain contaminants. A monitoring plan may be needed to ensure the
integrity of the solidified/stabilized treatment area. A bench-scale or pilot-scale ISB
treatability test would be required prior to full-scale implementation.

Chemical Treatment

In situ chemical treatment induces chemical reactions to break down and destroy organic
contaminants in sediment. Nanoscale iron (synthesized nanometer-size zero-valent iron
particles) amendment is an example of an in situ chemical treatment. Nanoscale iron can
be used to chemically reduce and dechlorinate halogenated organic contaminants. In the
laboratory, nanoscale iron reduction of PCBs has led to their complete dechlorination
(Gardner and Ausilio 2003). However, microscale (i.e., micrometer-size) zero-valent
iron particles were found to be ineffective at dechlorinating PCBs, except at elevated
temperatures and pressures (Yak et. al. 2000). Nanoscale iron reduction of other organic
compounds and metals is untested (Battelle 2005). In addition, since nanoscale iron
amendment has not been tested in the field, a bench-scale or pilot-scale treatability test
would be required prior to full-scale implementation. A long-term monitoring plan
may be needed to document the reduction in contaminant concentrations after
nanoscale iron treatment.

4.3.8.2 EFFECTIVENESS

Most techniques for in situ treatment of sediment are in the early stages of development,
and few methods are currently commercially available. Experiences gained to date in
experimental or small-scale applications have indicated that technical limitations to the
effectiveness of available in situ treatments continue to exist. In situ remedies relying on
the addition of required substrates, nutrients, reagents, catalysts, or binding agents have
been developed for some contaminants, but developing an effective delivery system to
add and mix the needed levels of these materials to impacted sediment is more
problematic (U.S. EPA 2005).

The overall effectiveness of in situ treatment processes depends on site-specific
conditions and is highly variable. ISB would only be potentially effective in degrading
organic contaminants. In situ physical treatment might be effective in binding or
encapsulating both organic and inorganic contaminants. Since in situ chemical
treatments such as nanoscale iron amendment have not been tested in the field, their
effectiveness in treating organic and inorganic contaminants is uncertain.

4.3.8.3 IMPLEMENTABILITY

Since implementation methods for in situ treatment of sediment have not been thoroughly
developed, the implementability of these technologies is not completely known. The
materials and equipment needed to implement ir situ treatment are limited in availability.
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Bench-scale and pilot-scale testing would be necessary prior to full-scale implementation
of any in situ treatment.

4384 COST

Since in situ treatment technologies do not involve the removal, transport, and disposal of
impacted sediment, they may cost less than other remedial options (e.g., dredging and
off-site disposal). The cost would depend on the size of the treatment area and the type
and volume of reagents, amendments, or binding agents required. The determination of
the actual cost of an in situ treatment would require a bench-scale or pilot-scale test.

4.3.8.5 CONCLUSION

The effectiveness and implementability of most in situ treatment technologies are not
completely known at this time. Among the in situ treatment options, physical treatment
is expected to be the most effective in addressing the organic and inorganic contaminants
in sediment at IR Site 24. In situ physical treatment is retained for further evaluation.
ISB and in situ chemical treatment are eliminated from further consideration based on low
effectiveness for inorganic constituents and low implementability.
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DEVELOPMENT AND SCREENING OF REMEDIAL
ALTERNATIVES

The technologies and associated process options retained after the screening evaluation in
Section 4 were assembled into remedial alternatives to address the COCs identified in sediment
at IR Site 24. Many of the remedial alternatives for sediment involve a combination of the
general response actions screened in Section 4. The alternatives represent a range of technically
feasible remedial responses to address the sediment contaminants in the AOEC at the site.

5.1 DEVELOPMENT OF REMEDIAL ALTERNATIVES

Remedial alternatives for sediment at IR Site 24 were developed on the basis of RAOs
presented in Section 3, requirements of CERCLA and the NCP, and, to the extent
practicable, applicable U.S. EPA technical guidance (U.S. EPA 1988, 2005). CERCLA
Section 121(b) identifies the following statutory preferences for remedial actions.

e Preferred remedial actions are those involving treatment that permanently and
significantly reduce the volume, toxicity, or mobility of site-related contaminants.

o The least favored remedial action is off-site transport and disposal without
treatment of hazardous substances or contaminated materials when practical
treatment technologies are available.

e Remedial actions using permanent solutions, alternative treatment technologies,
or resource recovery technologies should be assessed where appropriate.

The NCP states that a range of remedial alternatives should be developed in the FS
process (40 C.F.R. § 300.430[e]). Alternatives may vary in the degree of treatment
employed (e.g., in the quantity of material treated or the percent reduction of contaminant
concentrations) as well as in the types and quantities of residuals and untreated material
remaining on-site requiring long-term management. Alternatives that achieve RAOs in
varying lengths of time using one or more different technologies may also be considered.

The criteria regarding eventual selection of a preferred remedial action were also
considered (U.S. EPA 1988). The preferred remedial action(s) will be presented in the
PP. According to U.S. EPA technical guidance, the preferred remedial action should:

e protect human health and the environment,

e meet contaminant-specific ARARs and be consistent with location- and
action-specific ARARs,

e be cost-effective,

e use permanent solutions and alternative treatment technologies to the maximum
extent practicable, and

e satisfy the preference for treatment as a principal element of the remedial action
to reduce the toxicity, mobility, or volume of contaminants.

The FS may also include alternatives that do not involve treatment. Due to the limited
number of remediation methods available to address contaminated sediment, treatment
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typically is not a significant element of sediment site remedies (U.S. EPA 2005). In these
cases, human health and the environment would be protected by using engineering
controls to prevent or control exposure to site contaminants. As necessary, ICs would be
included as part of a comprehensive remedial alternative for continued protectiveness of
the response action.

Typically, under U.S. EPA guidance for conducting an RI/FS (U.S. EPA 1988) at a site
with interacting media (e.g., sediment being a potential source of surface water
contamination), media-specific remedial alternatives are combined into site wide
alternatives, resulting in considerably more potential remedial alternatives to be
evaluated. At IR Site 24, interactions between sediment and surface water appear to be
limited and COCs in surface water do not pose an unacceptable risk to human health and
the environment; therefore, only remedial alternatives addressing sediment are presented
and evaluated in this FS Report.

As discussed in Section 4 and summarized in Table 4-3, the following process options
were retained for further evaluation as components of the remedial alternatives:

e no action

o ICs

e sediment monitoring

¢ MNR

e sediment removal/dredging
e thin-layer capping

e insitu physical treatment

¢ several disposal options for sediment and water

These process options are grouped or used individually as six remedial alternatives in this
FS Report (Table 5-1) and are presented below. These six remedial alternatives were
developed to provide risk management decision makers a range of options with which to
address sediment contamination in the AOEC at IR Site 24.

e Alternative 1 — no action

e Alternative 2 - ICs

e Alternative 3 — MNR with ICs

e Alternative 4 — thin-layer capping with ICs
e Alternative 5 — sediment removal/dredging

e Alternative 6 — in situ grouting with ICs

Remedial action for sediment in the AOEC is assumed to be necessary to ensure that
sediments under the wharf road do not result in unacceptable exposure of ecological
receptors to COCs. One potentially undesirable scenario could result if sediments in the
AOQOEC are disturbed and allowed to disburse into the open-water area. Where
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contaminated sediment remains in place, ICs are included to prevent such disturbance.
One alternative that includes only ICs (Alternative 2) and a second alternative with both
ICs and an MNR component (Alternative 3) are included in the FS Report.

Three more active alternatives were developed to evaluate treatment approaches for the
COCs (Figure 3-1). Alternative 4 (thin-layer capping with ICs) was designed to evaluate
the placement of a covering of clean material over contaminated sediment that remains in
place. Alternative 5 (sediment removal/dredging) was designed to evaluate a means of
removing contaminated sediment from the bay. Alternative 6 (in situ grouting with ICs)
was designed to evaluate immobilization of contaminated sediment by grouting it in
place.

5.1.1 Alternative 1 — No Action

For the no action remedial alternative, no action of any type would be conducted to
mitigate potential risks associated with impacted sediment at IR Site 24. This alternative,
required by the NCP for inclusion in the FS Report, serves as a basis against which other
sediment remedial alternatives may be compared. There are no costs associated with
this alternative.

5.1.2 Alternative 2 - ICs

Alternative 2 would rely on ICs to prevent disturbance and dispersion of impacted
sediment from the AOEC underneath the wharf road into the open-water area. ICs would
remain in place until the Navy and regulatory agencies agree that the site no longer posed
an unacceptable risk to ecological receptors.

ICs would be put in place at IR Site 24 to:

¢ prohibit disturbance to and resuspension of impacted sediment by restricting
future dredging and construction activities in the AOEC without prior approval
from the Navy and regulatory agencies, and

e prohibit removal of the wharf road (including land-use restriction/structure
maintenance agreements) without prior approval from regulatory agencies and
the Navy.

Five-year reviews would be included to evaluate the continued protectiveness of the ICs
for this alternative. Time until RAOs are achieved would not be known for this
alternative. For cost-estimating purposes, ICs are assumed to be in place for 30 years for
this alternative.

5.1.3 Alternative 3 — MNR With ICs

Alternative 3 would rely on natural recovery processes to continue to isolate impacted
sediment and reduce exposure of ecological receptors to COCs in sediment over time at
the AOEC. ICs would be implemented as part of this alternative.

A long-term MNR program, including 5-year reviews, would be implemented to confirm
that natural processes (e.g., sediment deposition) were occurring and to track remediation
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5.1.4

progress. ICs would be included similar to those described for Alternative 2 to prohibit
disturbance of sediment in the AOEC and to prohibit actions that would interfere with the
MNR activities. In addition, Alternative 3 would include a predesign investigation to
refine the extent of COCs in sediment at concentrations exceeding preliminary RGs, and
a sediment-monitoring program with periodic sampling to assess sediment quality and
sedimentation rate over time. In addition, the predesign investigation would include
collection of surface water samples in areas with elevated cadmium concentrations to
evaluate cadmium efflux from sediment into overlying water. If the predesign
investigation results for cadmium efflux analysis indicated potential risk, then additional
cadmium efflux sampling would be performed as part of the post-remediation monitoring
program.

Once sediment-monitoring results indicated that RAOs were achieved and that ICs were
no longer warranted, the MNR program and ICs would be discontinued. For cost-
estimating purposes, the MNR program and ICs are assumed to be in place for 30 years
for this alternative.

Alternative 4 — Thin-Layer Capping With ICs

Alternative 4 consists of installation of a thin-layer cap (up to 12 inches thick) where
concentrations of COCs in sediment are present above preliminary RGs (Figure 3-1). In
addition to thin-layer capping, Alternative 4 includes ICs. A predesign investigation
would be performed under Alternative 4 to refine the extent of COCs in sediment at
concentrations exceeding preliminary RGs and to determine cap placement locations. In
addition, the predesign investigation would include collection of surface water samples in
areas with elevated cadmium concentrations to evaluate cadmium efflux from sediment
into overlying water. If the predesign investigation results for cadmium efflux analysis
indicated potential risk, then additional cadmium efflux sampling would be performed as
part of the post-remediation monitoring program. No core samples would be collected as
part of this alternative.

The thin-layer capping would provide physical isolation of contaminated sediment from
potential ecological receptors. A cap thickness of 12 inches (30 cm) is considered
sufficient compared to a typical biologically active zone of 4 to 6 inches (10 to 15 cm)
(Thoms et al. 1995). The placement of a thin-layer cap would also accelerate natural
recovery processes and reduce ecological exposure to contaminated sediment. Thin-layer
capping includes at least a temporary destruction of the benthic community and habitat
within the cap area.

A long-term monitoring program, including 5-year reviews, would be implemented to
verify that the thin-layer cap was performing as intended, and to track progress of natural
recovery processes. Once sediment monitoring results indicated that RAOs were
achieved and that ICs were no longer warranted, the ICs would be discontinued. The
ICs would be similar to those described for Alternative 3. For cost-estimating purposes,
the long-term monitoring program and ICs are assumed to be in place for 30 years for this
alternative.
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5.1.5 Alternative 5 — Sediment Removal/Dredging

Alternative 5 would employ dredging or a similar technology to remove sediment with
COC concentrations exceeding preliminary RGs (Figure 3-1). For purposes of this
alternative, “dredging” refers to conventional mechanical dredging or other methodology
for removal of sediment. After waste profiling, the removed sediment would be
transported and disposed in an appropriate off-site landfill. Removal of impacted
sediment would be verified through confirmation sampling. A predesign investigation
would be performed under Alternative 5 to define the extent of COCs in sediment at
concentrations exceeding preliminary RGs and to determine dredging locations and
depths.

Because absolute precision is difficult to achieve in subaqueous dredging, Alternative 5
assumes that sediment removal will remove contaminated sediment to the extent feasible.
Sediment immediately adjacent to the wharf road pilings might not be removed. A
review might be required to determine the stability of the structures (e.g., wharf road,
quay wall, piers, foundations, and pilings) in and near the proposed dredging area. The
design of additional supports to preserve structural stability of the wharf road during
dredging operations, if required, would be considered in the detailed design stage.
Dredging would be performed generally to the nearest foot, with sediment removal
depths ranging from 1 to 2 feet below the sediment surface to ensure that the desired
thickness is completely removed. Based on the proposed dredging areas and depths, the
volume of impacted sediment is 1,000 bcy, as described in Section 3.5. With an
over-dredge allowance of approximately 500 bcy, the estimated total volume of dredged
sediment for FS purposes is 1,500 bcy.

No ICs would be implemented under this alternative. Confirmation sampling would be
performed at the end of the sediment removal activities in order to ensure that the
remediation is complete. No long-term monitoring would be required for this alternative.

After sediment removal and confirmation sampling activities were completed, clean,
washed granular backfill material from an off-site source would be placed in the area to
maintain the stability of the structures in the AOEC. Like thin-layer capping, sediment
removal would involve at least a temporary destruction of the benthic community and
habitat within the remediation area.

A remedial action closeout report would be prepared following the completion of the
remediation activities. Because the assumed total duration of this alternative is less than
5 years, a 5-year review is assumed not to be required. However, the Navy would
conduct a 5-year review for this site if the selected remedy was not completed when the
5-year review was due. For cost-estimating purposes, the duration of this alternative is
assumed to be approximately 1 year.

5.1.6 Alternative 6 — In Situ Grouting With ICs

Alternative 6 would implement in sifu grouting in the AOEC where concentrations of
COCs in sediment exceed preliminary RGs (Figure 3-1). In addition to in sifu grouting,
Alternative 6 would include ICs. A predesign investigation would be performed under
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5.2

Alternative 6 to delineate the treatment area and to determine in situ grouting placement
locations.

In situ grouting would provide solidification, stabilization, and/or sequestration of
contaminants by adding Portland cement, fly ash, limestone, or other additives to the
sediment. Contaminants would then be encapsulated in a solid matrix and converted into
a less bioavailable, less mobile, or less toxic form. Like thin-layer capping and dredging,
in situ grouting would include at least a temporary destruction of the benthic community
and habitat within the remediation area.

Confirmation sampling would be performed at the end of the grouting activities in order to
verify that the contaminated sediment has been properly solidified/stabilized. A monitoring
program, including 5-year reviews, would be implemented to ensure the integrity of the
solidified/stabilized treatment area. Once monitoring results indicated that ICs were no
longer warranted, the ICs would be discontinued. The ICs would be similar to those
described for Altemative 3.

SCREENING OF REMEDIAL ALTERNATIVES

When multiple viable remedial alternatives exist, they may be refined and screened to
reduce the number of alternatives to be analyzed in detail (U.S. EPA 1988). This
screening step aids in streamlining the FS process while assuring that the most promising
alternatives are being considered.

In accordance with U.S. EPA criteria, information available at the time of screening is
used primarily to identify differences among the various alternatives and to evaluate each
alternative’s effectiveness, implementability, and cost. Only the alternatives judged to be
the best or most promising on the basis of these evaluation factors are retained for further
consideration unless additional information becomes available that indicates further
evaluation is warranted (U.S. EPA 1988).

For this FS Report, Alternative 6 is eliminated because in situ grouting has uncertain
effectiveness, is in the early stages of development, and few delivery methods are
currently commercially available. All other alternatives described in this section were
retained for detailed analysis (Section 6). The screening results for remedial alternatives
for sediment are presented in Table 5-2.
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Section 6

DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

This section provides a description and detailed analysis of each of the remedial alternatives
retained following the initial screening in Section 5. The detailed analysis consists of evaluation
of each alternative’s performance against NCP criteria. The retained remedial alternatives are
evaluated in this section to provide decision makers a range of alternatives to address sediment in
the AOEC at IR Site 24.

The following remedial alternatives for sediment are evaluated in this section:
e Alternative 1 —no action
e Alternative 2 —ICs
e Alternative 3 - MNR with ICs
e Alternative 4 — thin-layer capping with ICs

e Alternative 5 — sediment removal/dredging

6.1 REVIEW OF CRITERIA

The following nine criteria are stipulated in the NCP at 40 C.F.R. § 300.430(e)(9)(iii) for
the evaluation of remedial alternatives under CERCLA:

Threshold criteria:
1. overall protection of human health and the environment
2. compliance with ARARs
Primary balancing criteria:
3. long-term effectiveness and permanence
4. reduction of toxicity, mobility, or volume through treatment
5. short-term effectiveness
6. implementability
7. cost
Modifying criteria:
8. state acceptance
9. community acceptance
CERCLA Section 121(d) and the NCP at 40 C.F.R. § 300.430(f)(1)(ii) require that a
cleanup remedy must protect human health and the environment and comply with
ARARs unless justification to waive a specific ARAR is provided in the ROD. In other
words, both threshold criteria must be satisfied for a remedial alternative to be eligible for
selection unless an ARARs waiver applies. The remedial alternatives do not have to
meet all five balancing criteria, although it is preferred. Evaluation against modifying

criteria is the final test in determining whether the state and the community find the
alternative acceptable.
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The nine NCP criteria are further defined by subcriteria and other factors (U.S. EPA 1988).
The following sections explain the nine NCP criteria and summarize the relevant
subcriteria and other factors.

6.1.1 Overall Protection of Human Health and the Environment

This criterion assesses the extent to which an alternative protects human health and the
environment, considering site characteristics and expected risk reduction. Evaluation of
the overall protection of human health and the environment afforded by each alternative
draws on assessments made under several other NCP criteria, especially short-term
effectiveness, long-term effectiveness and permanence, and compliance with ARARs.

The following issues are addressed for each alternative under this criterion:
¢ reduction in risk to human health and the environment (ecological risk)

e ability to achieve general response objectives or RAOs for sediment at IR Site 24

6.1.2 Compliance With ARARs

This criterion examines whether an alternative would comply with federal and state
ARAREs, as defined by CERCLA Section 121 and identified for IR Site 24 in Appendix A.
Potential chemical- and location-specific ARARs were described in Section 3.3.
Potential action-specific ARARs for each alternative are described in this section. When
an ARAR is not met, the basis for justifying one of the six waivers allowed under
CERCLA should be discussed.

6.1.3 Long-Term Effectiveness and Permanence

This criterion examines the impact of a remedial alternative in the long term, defined in
U.S. EPA guidance as the risk remaining after response objectives have been met
(U.S. EPA 1988). A remedial alternative for IR Site 24 is evaluated relative to its long-
term effectiveness and permanence by considering the following four factors:

e magnitude of the residual risk to ecological receptors from remaining affected
sediment at the completion of remedial activities

e type, degree, and adequacy of long-term management (including ICs,
monitoring, and O&M) required for affected sediment remaining at the site

o long-term reliability of engineering controls and ICs to provide continued
protection to ecological receptors from affected sediment

o the potential need to replace components of the remedy and the continuing need
for repairs or maintenance

6.1.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

According to CERCLA, preferred remediation alternatives use treatment technologies
that permanently and significantly reduce the toxicity, mobility, or volume of hazardous
substances (compared to baseline levels [i.e., the no action alternative]). For IR Site 24,
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this would mean using treatment technologies that accomplish one or more of the
following:

reduction in exposure of ecological receptors to impacted sediment
immobilization or removal of COCs in sediment

reduction in the total mass of COCs in sediment

reduction in the volume of COC-impacted sediment

irreversible reduction in mobility of COCs

Alternatives that do not use treatment technologies such as sediment removal and off-site
disposal of impacted sediment without treatment to achieve these goals do not
significantly reduce the toxicity, mobility, or volume of COCs through treatment.

Evaluation of alternatives for reduction of toxicity, mobility, or volume through treatment
includes the following considerations for IR Site 24:

treatment processes used

amount of hazardous materials to be treated and strategy for addressing the
principal threats at the site '

degree of expected reduction in toxicity, mobility, or volume measured as a
percentage of baseline levels

degree to which the treatment is irreversible

type and quantity of treatment residuals

6.1.5 Short-Term Effectiveness

This criterion considers how an alternative affects human health and the environment
during remediation (i.e., the short term). “Short term” is defined as the time required to
plan, design, construct, and operate a system of remediation until response objectives (the
RAOs) are met (U.S. EPA 1988). The following factors are considered for IR Site 24:

short-term risks that might be imposed on the community (e.g., accommodation
of equipment maneuverability and transportation of dredged sediment and other
materials to and from the site)

potential impacts on workers during construction and O&M as well as the
effectiveness and reliability of the protective measures that would be taken

potential environmental impacts of the remedial action and the effectiveness and
reliability of mitigation measures that would be taken during implementation

amount of time required before protection is achieved (i.e., the duration of the
short term)
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6.1.6 Implementability

This criterion evaluates the technical and administrative feasibility of an alternative. The
availability of required equipment, materials, and services is also considered. When
assessing implementability of alternatives at IR Site 24, the following factors are
considered:

e technical feasibility, which refers to the relative ease of implementing or
completing an action based on site-specific constraints, including the use of
established technologies. The following issues are considered:

— constructability of components necessary for the alternative

— operational reliability, or the likelihood that a technology would meet
specified efficiency levels or performance goals

— ability of the owner to undertake future remedial actions that may be
required and difficulty of implementing such actions

— ability of the owner to monitor the effectiveness of the remedy

e administrative feasibility, which includes the ability (as well as the time) to
obtain approvals from governmental bodies

e availability of services and materials required to implement the alternative,
including the following:

— capacity and location of off-site TSD services
— equipment (such as heavy construction equipment) and specialists needed

— time needed to develop new or innovative technologies under consideration,
including the time required for bench-scale and pilot-scale tests

— potential for obtaining competitive construction bids, a factor that may be
particularly important for innovative technologies

6.1.7 Cost

Procedures outlined in U.S. EPA guidance (U.S. EPA 1987, 1988, 2000) have been
followed in developing cost estimates for each retained remedial alternative. These cost
estimates are based on the conceptual engineering designs. All estimates include capital
costs and O&M costs and are expressed as present value in terms of January 2007 dollars
(Appendix B). The details of the alternatives (e.g., frequency of sediment sampling and
analysis parameters) would be determined in the remedial design phase. The
assumptions used in estimating costs in this FS Report are described in Appendix B. The
estimated costs presented in this FS Report are solely for the purpose of comparing
alternatives; these costs should not be used for budgetary or planning purposes, because
actual costs may change based on the final design and the length of time ICs and
monitoring requirements are in place.
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6.1.8 State Acceptance

This criterion evaluates the remedial alternatives with respect to the concerns of state
regulatory agencies. The state of California will review and comment on this FS Report;
state responses will be considered when revising this report. State comments will also be
considered in finalizing the PP and ROD. The criterion of state acceptance for each
retained alternative is discussed in Section 7.

6.1.9 Community Acceptance

6.2

This criterion assesses issues of concemn to the community for each remedial alternative.
Comments will be solicited from community members during the public review period
for this FS Report and considered in finalizing this document, including any necessary
changes or additions to remedial alternatives. A summary of public comments and
responses will be included in the ROD. Although community acceptance will be
evaluated after the public comment period for the PP, this criterion is described in
Section 7 for each retained alternative.

ALTERNATIVE 1 - NO ACTION

Altemative 1 is the no action alternative for impacted sediment at the AOEC. Per the
NCP (40 C.F.R. § 300.430[¢e][6]), this alternative must be evaluated in the same manner
as the other remedial response actions considered in this FS Report.

6.2.1 Description of Alternative

The no action alternative provides a baseline against which other potential remedial
alternatives are compared. Alternative 1 involves no engineered remediation measures,
administrative controls, or monitoring of impacted sediment at the AOEC. This
alternative would not include any activities to monitor natural recovery processes or to
implement ICs to prevent disturbance of contaminated sediment in the AOEC. If
selected, this action would be considered a final remedy for the site. No periodic reviews
would be conducted to verify the protectiveness of this alternative.

6.2.2 Evaluation by Criteria

6.2.2.1

This subsection provides a discussion of Alternative 1 relative to the NCP threshold
criteria. As discussed below, this alternative does not meet the threshold criterion of
overall protection of human health and the environment. Therefore, an evaluation against
the balancing criteria is not necessary and was not performed.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 1 would not offer remedial measures or protection of human health and the
environment to alleviate potential ecological risks associated with COCs in sediment in
the AOEC. This alternative would leave impacted sediment on-site and provide no
measures to limit potentially unacceptable ecological exposure or evaluate whether
natural processes that could reduce sediment contamination were occurring. The RI Report
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concluded that there are no complete human-health exposure pathways (Battelle et al.
2007). However, future development of the site would not be restricted under this
alternative; therefore, exposure routes could develop in the future without land-use
restrictions. Under this altemnative, impacted sediment would be left in place without any
mitigation, treatment, or monitoring; therefore, potentially unacceptable risks to
ecological receptors would remain. For these reasons, this alternative is not considered
protective of human health and the environment.

6.2.2.2 COMPLIANCE WITH ARARs

According to the NCP, the no action alternative must be evaluated in the same manner as
other proposed remedial action alternatives. There are no ARARs that would apply under
the no action alternative; according to CERCLA Section 121, the requirement to meet
ARARS applies only when a response action is taken.

6.3 ALTERNATIVE 2 -ICs
Alternative 2 would rely on ICs to minimize disturbance and dispersion of the impacted
sediment from the AOEC into the open-water area. Five-year reviews would be included
to evaluate the continued protectiveness of the ICs for this alternative. Time until RAOs
are achieved would not be known for this alternative. For cost-estimating purposes, ICs
are assumed to be in place for 30 years.
6.3.1 Description of Alternative
Alternative 2 includes the following components:
e ICs to minimize disturbance and dispersion of impacted sediment from the AOEC
into the open-water area
e periodic reviews
6.3.1.1 ICs
Under Alternative 2, ICs have been assumed for the purposes of this FS Report; however,
the actual ICs to be implemented at IR Site 24 would be established in the ROD and
subsequent remedial design/remedial action documentation. ICs would remain in place
until RAOs were achieved and the Navy and regulatory agencies agreed that the site no
longer posed potentially unacceptable ecological risk.
ICs would be put in place at IR Site 24 to:
e prohibit disturbance of sediments in the AOEC, and
e prohibit removal of the wharf road (including land-use restriction/structure
maintenance agreements) without prior approval from regulatory agencies and
the Navy.
The Navy would develop and implement an ICs program utilizing the strategies described
in Section 4.3.2. The final ICs would be geared towards prohibiting removal of the wharf
road structure and/or its pilings without prior approval from agencies and the Navy. The
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effectiveness of the ICs would be reviewed periodically as part of the CERCLA 5-year
review process. ICs would remain in place until the regulatory agencies and the Navy
agreed that ICs are no longer required.

6.3.1.2 REVIEWS AND REPORTING

For Alternative 2, it is assumed that five S-year reviews would be prepared, pursuant to
CERCLA Section 121 and the NCP requirements. Reviews would be documented in
summary reports issued to the appropriate regulatory agencies. A closeout report would
be prepared at the end of the ICs program to document regulatory agency and Navy
agreement that ICs are no longer required.

6.3.2 Evaluation by Criteria

Evaluation of Alternative 2 using NCP threshold criteria and balancing criteria follows.
The evaluation relative to the balancing criteria is summarized in Table 6-1. A cost
estimate summary is presented in Table 6-2. The NCP modifying criteria are discussed
in Section 7.

6.3.21 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 2 is considered protective of human health and the environment. ICs would
be implemented to minimize disturbance of impacted sediment. The potential for risk in
the AOEC is expected to be limited in scope due to the small size of the area and the
location of the sediment shelf under the roadway, where exposure to receptors is likely to
be minimal. Time until RAOs were achieved would not be known for this alternative.
U.S. EPA does not concur that Alternative 2 meets the threshold protectiveness criterion.

6.3.2.2 COMPLIANCE WITH ARARs

Altemative 2 is expected to meet potential chemical-specific, location-specific, and
action-specific ARARs. Potential ARARs associated with this alternative have been
evaluated and identified in Appendix A. There are no federal ARARs for ICs. The
substantive provisions of the following requirements have been accepted by the Navy as
potentially relevant and appropriate ARARs for implementing ICs to restrict use of
property:

e California Civil Code, Land Use Controls § 1471

e California Health and Safety Code, Land Use Controls §§ 25202.5, 25222.1,
25232(b)(1)(A)—(E), 25233(c), 25234, and 25355.5

e (Cal. Code Regs. tit. 22, § 67391.1

6.3.2.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

Under Alternative 2, ICs would be implemented to prohibit disturbance and dispersion of
impacted sediment under the wharf road. The long-term effectiveness of ICs would depend
on continued adherence to them. For cost-estimating purposes Alternative 2 assumes that
ICs would be implemented for 30 years.
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6.3.2.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH
TREATMENT

Alternative 2 would not involve a reduction of toxicity, mobility, or volume through
treatment. This alternative would not include sediment sampling and analysis to provide
information about COC concentrations with time. Therefore, the reduction of toxicity,
mobility, or volume of COCs in sediment would not be verified and would not be
assumed to occur.

6.3.2.5 SHORT-TERM EFFECTIVENESS

Implementation of ICs under Alternative 2 would pose no risk to workers, the community,
and the environment. ICs could be put in place in a short period of time to prohibit
disturbance of sediment in the AOEC. Time until RAOs are achieved is unknown for this

alternative.

6.3.2.6 IMPLEMENTABILITY

All activities associated with Alternative 2 would be easily implementable.

6.3.2.7 COST

The present-value cost for Alternative 2 is approximately $426,000 (Table 6-2). Major
cost components for this alternative are associated with administering and monitoring of
ICs. For cost-estimating purposes, it is assumed that the duration of this alternative
would be 30 years. Appendix B provides cost backup and supporting details.

6.4 ALTERNATIVE 3 - MNRWITH ICs

Alternative 3 would rely on natural recovery processes to continue to isolate impacted
sediment and reduce ecological exposure to COCs in sediment over time at the AOEC. A
long-term MNR program, including periodic reviews, would be implemented to confirm
that natural processes (primarily sediment deposition) were occurring and to track
remediation progress. ICs would be included that are similar to those described for
Alternative 2 to prohibit disturbance of sediment in the AOEC and to prohibit actions that
would interfere with the MNR activities. For cost-estimating purposes, the duration of
the MNR program and ICs under Alternative 3 is assumed to be 30 years. However, once
sediment monitoring results indicated that RAQOs were achieved and that ICs were no
longer warranted, the regulatory agencies and the Navy would determine whether the
MNR program and ICs could be discontinued.

6.4.1 Description of Alternative
Alternative 3 includes the following components:

e apredesign investigation to define the extent of COCs in sediment at
concentrations exceeding preliminary RGs

e a sediment monitoring program with periodic sampling to assess sediment
quality over time :
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e ICs to prohibit disturbance of impacted sediment in the AOEC

e periodic reviews and reporting

For cost-estimating purposes, the duration of the MNR program and ICs under
Alternative 3 is assumed to be 30 years.

6.4.1.1 PREDESIGN INVESTIGATION

A predesign investigation would be conducted to verify the extent of COCs in sediment at
concentrations exceeding preliminary RGs and to serve as a baseline against which
subsequent sediment monitoring results would be compared. The predesign investigation
would be conducted either prior to the design or as the first step in the remediation. This
predesign investigation is assumed for FS purposes to consist of the following components.

e Develop and obtain agency approval of a work plan.

e Perform a bathymetric survey in the AOEC to determine initial depth to
sediment surface.

o Establish 18 permanent sampling stations so that repeated surveys/sampling
conducted during the MNR program can be accurately compared (Figure 6-1
presents the proposed sampling locations).

o Collect and analyze one homogenized sediment sample across the exposure interval
at each of the 18 permanent locations to assess the extent of COCs in sediment.

e Collect and analyze a core sediment sample from each of nine locations across the
sediment interval and calculate the sedimentation rate from chemical and
bathymetric survey data at the AOEC.

e Collect an assumed four surface water samples in areas with elevated cadmium
for analysis to evaluate cadmium efflux from sediment into overlying water.

6.4.1.2 SEDIMENT MONITORING PROGRAM

Alternative 3 assumes that natural sedimentation and attenuation processes would
continue to occur at IR Site 24 to reduce ecological exposure in the AOEC. In general,
natural recovery would rely primarily on long-term natural sedimentation and covering of
impacted sediment. This natural capping process, which has been documented in
Seaplane Lagoon, would form a protective barrier over the sediment at IR Site 24 that
would minimize resuspension of impacted sediment and limit exposure of ecological
receptors to contaminants. The actual sedimentation rate at IR Site 24 is currently
unknown; the sedimentation rate at nearby IR Site 17 (Seaplane Lagoon) has been
estimated at approximately 0.6 to 0.7 inch (1.5 to 1.7 cm) per year (Battelle 2005). The
sedimentation rate at the AOEC at IR Site 24 is probably similar to that estimated for
Seaplane Lagoon, but is conservatively assumed for FS purposes to be at least one-half of
the sedimentation rate in Seaplane Lagoon (i.e., approximately 0.3 inch or 0.8 cm per year).
During the natural recovery processes, metals would be expected to remain bound to
sediment by forming stable metal-sulfide precipitates, and then to be covered by cleaner
natural sediment. Natural aerobic and anaerobic biodegradation processes would be
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expected to reduce the concentrations, bioavailability, and toxicity of organic
contaminants.

Under Alternative 3, a MNR program would be developed and implemented at the AOEC
to confirm that natural processes were occurring and to track remediation progress. The
MNR program would include periodic bathymetric surveys and sediment sampling and
analysis. It is assumed that the sediment exposure interval for ecological receptors is 0 to
10 inches. Sufficient sediment data are not currently available to predict the duration of
the MNR program; however, using an assumed sedimentation rate of 0.3 inch per year, it
is conservatively estimated that approximately 10 inches (25 cm) of fresh sediment would
be deposited at the site in an approximately 33-year period. Therefore, for cost-
estimating purposes, it is assumed that the duration of this alternative is 30 years.

The sediment monitoring program is assumed to include bathymetric surveys as well as
sediment sampling and analysis every 5 years for the duration of this alternative. The
MNR program would be reviewed and optimized based on the survey and analytical
results. The final monitoring program would be developed in the remedial design stage.

If predesign investigation results for cadmium efflux analysis indicate potential risk, then
additional cadmium efflux sampling will be performed as part of the post-remediation
monitoring program.

6413 ICs

ICs would be put in place at the AOEC for Alternative 3 until RAOs were achieved, and
the Navy and regulatory agencies agreed that the site no longer poses a potentially
unacceptable ecological risk. The actual ICs to be implemented at the AOEC would be
established in the ROD and subsequent remedial design/remedial action documentation.
The scope of the ICs would be similar to that described for Alternative 2 (Section 6.3.1.1),
with the added objective of prohibiting the alteration, disturbance, or removal of
monitoring stations during the remedial action.

6.4.1.4 REVIEWS AND REPORTING

6.4.2

For Alternative 3, it is assumed that the activities and findings of the predesign
investigation would be summarized in the remedial design documentation. For the
purposes of this FS Report, it is assumed that five 5-year reviews would be prepared
pursuant to CERCLA Section 121 and the NCP requirements and a closeout report would
be prepared at the end of the MNR program and ICs. Results of periodic monitoring
would be reported in conjunction with the S5-year reviews. Reviews would be
documented in summary reports issued to the regulatory agencies.

Evaluation by Criteria

Evaluation of Alternative 3 using NCP threshold criteria and balancing criteria follows.
The evaluation relative to the balancing criteria is summarized in Table 6-1. A cost
estimate summary for this alternative is presented in Table 6-3. The NCP modifying
criteria are discussed in Section 7.
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OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 3 is considered protective of human health and the environment. Natural
recovery processes are expected to isolate impacted sediment and reduce ecological
exposure to COCs in sediment over time. ICs would be implemented to minimize
disturbance of impacted sediment and to prohibit actions that would interfere with the
MNR activities. ICs would remain in place until RAOs were achieved and the Navy and
regulatory agencies agreed that the site no longer posed potentially unacceptable ecological
risk. Sediment sampling and analysis and periodic reviews would track the MNR progress
and provide information to support future remedial action decisions.

6.4.2.2 COMPLIANCE WITH ARARs

Alternative 3 is expected to meet potential chemical-specific, location-specific, and
action-specific ARARs. Potential ARARs associated with this alternative have been
evaluated and identified in Appendix A. Sampling waste and other investigation-derived
waste (IDW) generated during the collection of sediment samples would be subject to the
substantive provisions of potential RCRA ARARs to determine whether such wastes
should be classified as hazardous. This determination would be made at the time the
waste was generated. The substantive provisions of potential waste management ARARs
for storing the wastes prior to off-site disposal would be followed if the wastes were
found to be RCRA or non-RCRA hazardous waste.

Potential ARARSs associated with ICs are the same as those described for Alternative 2
(Section 6.3.2.2).

6.4.2.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

Under Alternative 3, ongoing natural recovery processes would be expected to continue
to isolate impacted sediment and reduce COC concentrations in sediment over time. The
actual sedimentation rate at IR Site 24 is currently unknown; the sedimentation rate at
nearby IR Site 17 (Seaplane Lagoon) has been estimated at approximately 0.6 to 0.7 inch
(1.5 to 1.7 cm) per year (Battelle 2005). The sedimentation rate at the AOEC at IR Site 24
is probably similar to that estimated for Seaplane Lagoon, but is conservatively assumed
for FS purposes to be at least one-half of the sedimentation rate in Seaplane Lagoon (i.e.,
approximately 0.3 inch or 0.8 cm per year). It is assumed that the sediment exposure
interval for ecological receptors is 10 inches. Sufficient sediment data are not currently
available to predict the duration of the MNR program; however, using an assumed
sedimentation rate of 0.3 inch per year, it is conservatively estimated that 10 inches (25
cm) of fresh sediment would be deposited at the site in approximately 33 years.
Therefore, for cost-estimating purposes, it is assumed that the duration of this alternative
is 30 years. Sediment sampling and analysis, bathymetric surveys, and periodic reviews
would be performed to evaluate the sedimentation rate, lines of evidence, and progress of
MNR to continue reducing ecological risk.

For cost-estimating purposes, it is assumed that ICs under Alternative3 would be
implemented for 30 years. However, once sediment monitoring results indicated that RAOs
were achieved and that ICs were no longer warranted, the regulatory agencies and the Navy
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would determine whether the ICs and monitoring program could be discontinued for
Altemative 3.

6.4.24 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH
TREATMENT

Alternative 3 would not involve reduction of toxicity, mobility, or volume through active
treatment. The toxicity, mobility, or volume of COCs in sediment would be reduced with
time through passive natural processes. This alternative would not include measures to
affect the rate at which these natural processes accomplish ecological risk reduction.
Sediment sampling and analysis would provide information to evaluate the reduction in
COC concentrations in sediment over time.

6.4.2.5 SHORT-TERM EFFECTIVENESS

Implementation of the components of Alternative 3 would not be expected to have
adverse effects on site workers, the surrounding community, or the environment. ICs
could be put in place in a short period of time to prohibit disturbance of sediment in the
AOEC.

Time until protection is achieved for Alternative 3 is assumed to be approximately
30 years, based on a sedimentation rate of 0.3 inch per year. For cost-estimating
purposes, the duration of the MNR program and ICs under Alternative 3 is assumed to be
30 years. The estimated sedimentation rate and the resulting time until protection is
achieved would be reassessed as part of the 5-year review process based on evaluation of
monitoring data collected during the MNR period. ICs would remain in place until
RAOs were achieved and the Navy and regulatory agencies agreed that the site no longer
posed potentially unacceptable ecological risk.

6.4.2.6 IMPLEMENTABILITY

Alternative 3 would be easily implementable. Sediment sampling and analysis could be
performed as demonstrated by previous sediment investigations at the site. Periodic
sediment sampling activities and bathymetric surveying should not be incompatible with
the potential reuse options; however, access to the area beneath the wharf road would
need to be maintained to allow for sampling activities. Additionally, ICs would be easily
implementable at the site.

6.4.2.7 COST

The present-value cost for Alternative 3 is approximately $1,130,000 (Table 6-3). Major
cost components for this alternative are associated with the sediment monitoring program
and monitoring of ICs. For cost-estimating purposes, it is assumed that the duration of
this alternative is 30 years. Appendix B provides cost backup and supporting details.

6.5 ALTERNATIVE 4 — THIN-LAYER CAPPING WITH ICs

Alternative 4 consists of installation of a thin-layer cap over the impacted sediment in the
AOQEC at IR Site 24 where concentrations of COCs in sediment exceed preliminary RGs.
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6.5.1

The placement of a thin-layer cap would accelerate natural recovery processes by
providing physical isolation of contaminated sediment from potential ecological
receptors. A cap thickness of 10 to 12 inches (25 to 30 cm) is considered sufficient
compared to a typical biologically active zone of 4 to 6 inches (10 to 15 cm) (Thoms et al.
1995). In addition to thin-layer capping, Alternative 4 would also include ICs. The ICs
would be similar to those described for Alternative 3. A long-term monitoring program,
including periodic reviews, would be implemented to verify that the thin-layer cap is
performing as intended, and to track progress of natural recovery processes. For cost-
estimating purposes, the assumed duration of Alternative 4 would be 30 years. However,
once sediment monitoring results indicated that RAOs were achieved and that ICs were no
longer warranted, the regulatory agencies and the Navy would determine whether the ICs
could be discontinued.

Description of Alternative

This alternative assumes that a thin-layer cap would be placed over existing contaminated
sediment to prevent unacceptable ecological exposure in the AOEC. This alternative is
included based on the following assumptions regarding cap construction and performance.

e Propeller scour is not expected to be a significant design concern because the
AOQEC is primarily under the wharf road and sediment disturbance by boat
propellers is not expected to cause significant mobilization of contaminated
sediment into the open-water area of IR Site 24.

e Erosion and wave action are not expected to have a significant adverse impact
on cap performance. IR Site 24 is isolated by the breakwater (Figure 1-2), and
the AOEC at the site is located in an area where these forces are not expected to
mobilize cap components.

e No armoring of the cap is expected to be required. Armoring would be
evaluated in the remedial design stage.

e Thin-layer capping is assumed to be performed by hydraulic means (using
hoses) or using other equipment capable of accessing the AOEC under the wharf
road.

Alternative 4 includes the following components:

e apredesign investigation to define the extent of COCs in sediment at
concentrations exceeding preliminary RGs and to collect design information for
use in cap design

e placement of a thin-layer cap

e ICs to prohibit disturbance of impacted sediment in the AOEC and/or damage to
the cap

e sediment monitoring

e periodic reviews and reporting
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6.5.1.1 PREDESIGN INVESTIGATION

The predesign investigation for Alternative 4 would be identical to the investigation
described for Alternative 3, except that baseline sediment sampling would include
10 permanent sampling stations and 30 temporary sampling stations (a total of 40 sampling
locations) with collection of one sample per location to determine cap placement
locations. The predesign investigation would be conducted either prior to the design
or as the first step in the remediation. No core samples would be collected as part of
this alternative. Figure 6-1 presents the proposed sampling locations.

6.5.1.2 THIN-LAYER CAP

For Alternative 4, a thin-layer cap would be installed over the AOEC where
concentrations of COCs in sediment exceed preliminary RGs. Thin-layer capping is a
form of containment in-place and refers to placement of a cap over an in situ deposit of
impacted sediment. Various types of thin-layer cap materials might be selected by the
Navy for implementation at the AOEC at IR Site 24. The cap design details would be
presented in the remedial design stage.

For cost-estimating purposes, it is assumed that a thin-layer cap would include clean, washed
sand placed on top of the existing sediment at the AOEC (Figure 3-1). The thin-layer cap
would be 10 to 12 inches thick over an assumed area of approximately 18,000 square feet.
For cost-estimating purposes, a 12-inch-thick cap was assumed to account for variations in
cap placement during implementation. A cap thickness of 10 to 12 inches (25 to 30 cm) is
considered sufficient compared to a typical biologically active zone of 4 to 6 inches (10 to 15
cm) (Thoms et al. 1995). A preliminary thin-layer capping design is depicted on Figure 6-2.
No armoring of the cap is assumed to be necessary. An estimated 700 bcy of cap material
would be emplaced at the site using throwing conveyors or by hydraulic means. To reduce
the transport of suspended sediment or cap material released during thin-layer capping
activities, physical containment barriers such as silt curtains or screens would be used as
necessary. Surface-water monitoring for turbidity would be performed during cap placement
to ensure that capping operations did not disperse suspended sediment from the AOEC into
the open-water area.

Before cap installation, the site would be assessed to identify the extent of debris in the
cap area. Debris such as driftwood, trash, clothing, and other debris that has migrated
into the area would be removed. Large debris such as concrete rubble and riprap would
be left in place. No treatability tests or pilot-scale tests are included for this alternative.

6.51.3 ICs

ICs would be put in place under Altemative 4 until the regulatory agencies and the Navy
agreed that ICs were no longer warranted. The actual ICs to be implemented at the
AOEC would be established in the ROD and subsequent remedial design/remedial action
documentation. The scope of the ICs would be similar to that described for Alternative 3
with the added objective of assessing the cap performance to confirm that it is
functioning as intended.
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6.5.1.4 MONITORING

For Alternative 4, two types of monitoring are included: construction monitoring and
performance monitoring. These monitoring program elements would be developed in the
remedial design phase.

Construction monitoring would be performed to confirm that the cap placement was
consistent with design plans and specifications, and to verify that placement did not cause
excessive disbursement of contaminated sediment outside of the AOEC. During
construction, monitoring results would be used to identify modifications to design or
construction techniques (if needed) and to accommodate any unavoidable field
constraints. Construction monitoring would include interim and postconstruction cap
material placement surveys to verify the thickness of the thin-layer cap across the AOEC.

Performance-monitoring elements of this alternative would be developed and
implemented to ensure that the cap was not being eroded or significantly compromised
by external forces (e.g., penetration by submerged aquatic vegetation, unexpected erosion
due to tidal action or propeller scour, or excessive bioturbation). It would also include
ongoing monitoring for possible recontamination of the cap surface and noncapped areas
from these activities or other sources. Ten permanent location benchmarks would be
established so that periodic surveys could be accurately compared. The performance
monitoring program is assumed for FS purposes to include bathymetric surveys and
sampling of surface sediment for the following analyses: metals, pesticides, PCBs, and
grain-size distribution. The actual monitoring program would be designed during the
remedial design phase of the project. The monitoring program would be reviewed and
optimized based on the survey and analytical results. For cost-estimating purposes, the
monitoring activities are assumed to be performed every 5 years for the assumed
30-year period, with results reported in conjunction with 5-year review reports.

If predesign investigation results for cadmium efflux analysis indicate potential risk, then
additional cadmium efflux sampling will be performed as part of the post-remediation

monitoring program.

6.5.1.5 REVIEWS AND REPORTING

For Alternative 4, it is assumed that the activities and findings of the predesign
investigation would be summarized in the remedial design documentation. For the
purposes of this FS Report, it is assumed that five 5-year reviews would be prepared
pursuant to CERCLA Section 121 and the NCP requirements. A closeout report would
be prepared in year 30. Reviews would be documented in summary reports issued to
appropriate regulatory agencies.

6.5.2 Evaluation by Criteria

Evaluation of Alternative 4 using NCP threshold criteria and balancing criteria follows.
The evaluation relative to the balancing criteria is summarized in Table 6-1. A cost
estimate summary is presented in Table 6-4. The NCP modifying criteria are discussed
in Section 7.
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6.5.2.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 4 is considered protective of human health and the environment. The thin-
layer cap is expected to prevent unacceptable ecological exposure to sediment in the
AOEC. ICs are expected to protect the cap and prevent disturbance of underlying
sediments. The assumed duration of ICs for Alternative 4 is 30 years. ICs would remain
in place until RAOs were achieved and the Navy and regulatory agencies agreed that the
site no longer posed potentially unacceptable ecological risk. Sediment monitoring
would track the overall performance of the remedy and provide information to support
future remedial action decisions.

6.5.22 COMPLIANCE WITH ARARs

Alternative 4 is expected to meet potential chemical-specific, location-specific, and
action-specific ARARs. Potential ARARs associated with sampling waste, management
of IDW, and ICs are the same as those identified for Alternative 3 (Section 6.4.2.2).

Substantive provisions of the Clean Water Act associated with placement of dredged or fill
materials into waters of the United States were identified as potentially applicable ARARs
for cap placement. Potential ARARs associated with this alternative have been identified
and evaluated in Appendix A.

6.5.2.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

Alternative 4 is expected to be an effective means to prevent unacceptable ecological
exposure to COCs in sediment. Thin-layer capping and ICs are expected to be reliable in
minimizing potential future ecological risks associated with COCs in sediment in the
AOEC.

ICs would be implemented to prohibit disturbance and dispersion of the cap and impacted
sediment under the wharf road. Periodic inspections would be conducted: as--part of a
performance monitoring program to maintain the integrity of the remedial action. Thin-
layer capping and ICs are expected to be reliable in minimizing future potential
ecological risks associated with COCs in sediment.

No significant cap maintenance is expected to be necessary after installation of the thin-
layer cap because the cap area is not subject to significant tidal or wave action, propeller
scour, or other forces that would be detrimental to the cap. Sediment monitoring and
periodic reviews would be performed to confirm the protectiveness of the cap over time.
The long-term effectiveness of ICs would depend on continued adherence to them.
Alternative 4 assumes that ICs would be implemented for 30 years. However, once
sediment monitoring results indicated that RAOs were achieved and that ICs were no
longer warranted, the regulatory agencies and the Navy would determine if the ICs and
monitoring program could be discontinued for Alternative 4.
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6.5.2.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH
TREATMENT

Alternative 4 would not reduce toxicity, mobility or volume through active treatment.
However, the mobility of COCs in sediment would be reduced by placement of the cap and,
with time, through subsequent sedimentation and passive natural recovery processes. The
thin-layer cap included in Alternative 4 would be expected to prevent unacceptable
ecological exposure. Sediment sampling and analysis would provide information to evaluate
cap performance and the rate of reduction in COC concentrations.

6.5.2.5 SHORT-TERM EFFECTIVENESS

Alternative 4 is considered effective in the short term. Alternative 4 would involve
placement of clean sand over impacted sediment at IR Site 24. This operation is expected
to require approximately 2.5 months for completion. Once in place, the cap would be
expected to effectively prevent unacceptable ecological exposure to underlying impacted
sediment. In addition, ICs could be put in place qulckly at the site to prevent
unacceptable exposure to COCs in sediment.

The thin-layer cap and ICs would achieve protection in a short period of time. Sediment
in the AOEC would be permanently covered with clean sand, temporarily impacting
benthic habitat in the AOEC. Approximately 50 truckloads of clean sand would be
transported to the site. An additional five truck trips would be required for removal and
disposal of debris.

For this alternative, the benthic habitat in the AOEC would be destroyed when the cap is
placed. This habitat would experience a significant short-term impact; however, it would
be expected to be reestablished in the granular cap material fairly quickly. Surface-water
monitoring for turbidity would be performed during cap placement to ensure that capping
operations did not disperse suspended sediment from the AOEC into the open-water area.
Implementation of this alternative would not be expected to have other adverse effects on
the environment, site workers, or the surrounding community.

W

6.5.2.6 IMPLEMENTABILITY

Alternative 4 would be moderately implementable because of the limited access and
small work areas under the wharf road. Installation of thin-layer caps has been
performed previously at other sites throughout the United States. Clean cap material is
readily available in the San Francisco Bay Area. Sediment sampling and analysis can be
performed at the site as demonstrated by previous investigations. Periodic sediment
monitoring activities should not be incompatible with the potential reuse options;
however, access to the area beneath the wharf road would need to be maintained to allow
for monitoring. Additionally, ICs would be easily implementable at the site.

6.5.2.7 COST

g ) The present-value cost for Alternative 4 is approximately $2,047,000 (Table 6-4). Major
- cost components for this alternative are associated with the cap placement, ICs, and
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6.6

sediment monitoring. For cost-estimating purposes, it is assumed that the duration of this
alternative is 30 years. Appendix B provides cost backup and supporting details.

ALTERNATIVE 5 — SEDIMENT REMOVAL/DREDGING

Alternative 5 is a removal option that would employ dredging or a similar technology to
remove sediment with COC concentrations exceeding preliminary RGs in the AOEC.
The removed sediment would be disposed in an off-site commercial or hazardous waste
landfill. Removal of impacted sediment would be verified through confirmation
sampling. After completion of sediment removal, no ICs or long-term O&M
activities would be required.

6.6.1 Description of Alternative

Alternative 5 involves dredging or a similar technology, and off-site disposal of impacted
sediment. The extent of COCs in sediment exceeding preliminary RGs would be
assessed during the predesign investigation included as part of this alternative. This
alternative would permanently remove the contaminant mass from the AOEC to prevent
future contact or exposure of ecological receptors to contaminants. The assumed total
duration of Alternative 5 is 1 year.

Alternative 5 assumes that dredging or other sediment removal techniques would
effectively remove the contaminated sediment from the AOEC. This alternative is
included based on the following assumptions regarding the sediment removal process.

e The area subject to sediment removal is limited to the AOEC, as identified on
Figure 6-3.

e Methods described in this section are for cost-estimating purposes only.
Specific field methods will be described in remedial design documents. Other
sediment removal methods such as diver-assisted hydraulic dredging may also
be considered.

e Because access under the wharf road is limited, a combination of sediment
removal techniques may be required, such as conventional dredging equipment
(e.g., Aquamog or similar equipment), diver-assisted hydraulic dredging, and/or

. other sediment removal methods.

Alternative 5 includes the following components:
e apredesign investigation
e sediment removal/dredging
e off-site disposal
e confirmation sampling

e reporting
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6.6.1.1 PREDESIGN INVESTIGATION

The predesign investigation for Alternative 5 would be identical to the investigation
described for Alternative 4 (Figure 6-1), except that two sediment samples (shallow and
deep) would be collected from each of the 40 sampling locations to further assess the vertical
extent of the impacted sediment before sediment removal. The predesign investigation
would be conducted either prior to the design or as the first step in the remediation.

6.6.1.2 SEDIMENT REMOVAL

Based on the RI results, COC concentrations in sediment exceeding preliminary RGs
were reported at bottom depths ranging from 2 to 20 inches (5 to 50 cm) below the
sediment surface. Because absolute precision is difficult to achieve in subaqueous
sediment removal, Alternative 5 assumes sediment removal at 1-foot intervals, with
depths ranging from 1 to 2 feet (30 to 60 cm) below the sediment surface. To minimize
the volume of sediment to be dredged (and still accomplish the mass removal desired for
this alternative), the 18,000-square-foot AOEC was divided into four subareas with
varying depths. The proposed boundaries of the subareas were determined based on
interpretation of COC concentrations reported for the sediment samples and the locations
of the concrete/wooden pilings beneath the wharf road. During a site visit, the pilings
were observed to be approximately 13 feet apart along the direction of the wharf road.
Based on the proposed sediment removal areas and depths, the volume of impacted
sediment is 1,000 bcy, as described in Section 3.5. With an over-dredge allowance of
approximately 500 bcy, the estimated total volume of dredged sediment for FS purposes
is 1,500 bcy. The final boundaries and depths of the sediment removal areas would be
determined during the remedial design phase, based on interpretation of analytical results
from the predesign investigation.

Mechanical dredging, hydraulic dredging, excavation, or a combination of these
technologies could be used to remove sediment from the AOEC. Because of the limited
access and work space under the wharf road, it is expected that fender piles along the
quay wall would need to be removed to allow access. Sediment removal is assumed to
be performed with small barge-mounted or pontoon-mounted mechanical dredging
equipment west of the quay wall. East of the quay wall, a combination of sediment
removal methods may be required, such as mechanical and hydraulic dredging and diver-
assisted methods. Because of the small equipment, limited access, and tides, it is
assumed that sediment removal would be a time-intensive process. Final selection of the
sediment removal methods and equipment would take place during the remedial design
phase. To reduce the transport of resuspended sediment released during sediment
removal operations, physical containment barriers such as silt curtains or screens would
be used as necessary. Surface-water monitoring for turbidity would be performed to
ensure that sediment removal operations did not disperse resuspended sediment from the
AOEC into the open-water area. During the sediment removal operations, driftwood,
trash, clothing, and other debris would be removed; however, large debris such as concrete
rubble and riprap would be left in place.
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Alternative 5 assumes that dredged sediment and debris would be placed on a barge
moored along the quay wall in the vicinity of the AOEC, and allowed to dewater. Due to
typical restrictions on liquids in landfills, the dredged material might have to be
dewatered further on land before offsite transport and disposal. After the sediment and
debris were sufficiently dewatered to be nonflowing, they would be transferred from the
barge to temporary staging piles on land to allow further dewatering by evaporation near
the AOEC. To prevent unauthorized entry, a fence with signs would be installed around
the area containing the staging piles (Figure 6-3). For FS purposes, it is assumed that the
temporary staging piles would be constructed with lined perimeter barriers and bottom
with a leachate collection system. Dredged material would be placed in thin layers, and
mixing would be performed as needed to spread the wet dredged materials and accelerate
evaporation. The sediment generally would not be completely dried, to prevent off-site
migration of airborne particles, but would be dried sufficiently to pass the paint filter test
(U.S. EPA Method 9095B) required by receiving landfills. The final location and
construction details of the temporary staging piles would be determined during the
remedial design phase.

After a first pass of sediment removal to the desired depth had been completed,
confirmation samples would be collected from the new sediment surface and submitted to
an off-site analytical laboratory for analysis of COCs (metals, pesticides, and PCBs).
Analytical results would be reviewed to confirm whether COCs in remaining sediment
exceeded preliminary RGs. For FS purposes, it is assumed that only one mobilization
would be required and that one round of confirmation sampling would be conducted
under this alternative.

After sediment removal and confirmation sampling activities had been completed, clean,
washed granular backfill material (sand or gravel) from an off-site source would be
placed in the dredged area to maintain the stability of the pier and wharf road structures

in the AOEC. Two bathymetric surveys would be performed: a survey before backfilling - -

operations and a final survey after completion of backfilling operations.

Detailed design documents would be prepared during the remedial design phase (after the
issuance of the final ROD). In addition to determining the final boundaries of the AOEC
and selection of the sediment removal method, the design might incorporate information on
the construction and stability of the structures (e.g., wharf road, quay wall, piers,
foundations, and pilings) in and near the proposed sediment removal area. The design of
additional supports to preserve structural stability of the wharf road during sediment
removal operations, if required, would be considered in the detailed design stage. Portions
of the quay wall and water pipelines in the vicinity of the AOEC would likely need to be
removed temporarily to allow access for sediment removal/dredging equipment and a
barge for storing removed sediment. Details of these activities would also be described in
the design documents.

6.6.1.3 OFF-SITE DISPOSAL

Dewatered sediment would be segregated, stockpiled, and characterized before off-site
disposal. For FS purposes, it is assumed that 50 percent of the dredged volume would be
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managed as Class Il nonhazardous waste, 25 percent would be classified as RCRA hazardous
waste due to metal concentrations and would require stabilization to meet RCRA
land-disposal restrictions, and 25 percent would be classified as California hazardous waste.
These percentages were based on an evaluation of the concentrations of COCs in sediment in
the AOEC. These percentages are assumptions based on existing data, and were used to
estimate the off-site disposal costs of the dredged sediments. Actual percentages and
volumes of dredged sediments classified as nonhazardous or hazardous waste will be
determined after reviewing the analytical results of waste profile samples before off-site
disposal. It is assumed that the debris would be classified as nonhazardous waste.

Wet sediment placed on the barge would be allowed to drain until the sediment was
considered nonflowing, with water shunted back into the AOEC. Following this initial
dewatering, the sediment from the barge would be transferred to temporary staging piles
on land near the AOEC and allowed to further dewater. Water from land-side dewatering
is assumed to be minimal. The water would be allowed to evaporate, or would be
collected into drums or a small aboveground storage tank and characterized before
off-site disposal. It is assumed that any water collected from the staging piles would be
classified as nonhazardous waste. Final disposition of water would be determined during
the remedial design stage.

6.6.1.4 CONFIRMATION SAMPLING

After sediment removal had been completed in a given sub-area, confirmation samples
would be collected and submitted to an off-site analytical laboratory for analysis of
COCs. Analytical results would be reviewed to confirm that impacted sediment with
COC concentrations exceeding preliminary RGs had been removed from the AOEC. For
FS purposes, it is assumed that only one round of confirmation sampling would be
conducted under this alternative. The final confirmation sampling and analysis program
would be developed during the remedial design stage.

Confirmation samples would be collected by sub-area within the AOEC as sediment
removal progresses. Due to the high number of obstructions associated with the area
under the wharf road, some sediment with concentrations of COCs exceeding preliminary
RGs is likely to remain after sediment removal has been completed (e.g., behind piles).
Potential residual contamination after sediment removal is likely to be absorbed into the
beneficial change in the exposure point concentration across the AOEC. Therefore, even
if it were not feasible to remove some impacted sediment associated with the obstructions
within the AOEC under the wharf road, the overall exposure after dredging would be
reduced to an acceptable level.

6.6.1.5 REVIEWS AND REPORTING

For Alternative 5, it is assumed that the activities and findings of the predesign
investigation would be summarized in the remedial design documentation. A remedial
action closeout report would be prepared following the completion of the remediation
activities. A 5-year review pursuant to CERCLA Section 121 and the NCP is required if
the selected remedy allows contaminants to remain at the site above levels that would
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allow for unrestricted use of the site. Because the assumed total duration of this
alternative is less than 5 years, a 5-year review is not included. However, the Navy
would conduct a 5-year review for this site if the selected remedy was not completed
within this time period.

6.6.2 Evaluation by Criteria

Evaluation of Alternative 5 using NCP threshold and balancing criteria follows. The
evaluation relative to the balancing criteria is summarized in Table 6-1. A cost estimate
summary is presented in Table 6-5. The NCP modifying criteria are discussed in
Section 7.

6.6.21 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 5 would be protective of human health and the environment. Under this
alternative, all impacted sediment exceeding preliminary RGs would be removed from
the AOEC at IR Site 24. Dredged sediment would be disposed at an off-site disposal
facility. Any treatment required in order to meet land-disposal restrictions would be
performed at the disposal facility prior to land disposal. Potentially unacceptable ecological
exposure to contaminants in the AOEC would be eliminated under this alternative.

6.6.2.2 COMPLIANCE WITH ARARs

Alternative 5 is expected to meet potential chemical-specific, location-specific, and action-
specific ARARs. Potential ARARs for this alternative have been evaluated and identified
in Appendix A. Potential ARARS associated with sampling, management of IDW, and ICs
are the same as those identified for Alternative 3 (Section 6.4.2.2).

Potential ARARs associated with the placement of fill into waters of the United States
described for Alternative 4 (Section 6.5.2.2) would apply to this alternative. However,
because no discharge of dredge material to waters is proposed, these potential Clean
Water Act ARARs would only apply to fill placement activities.

Staging-pile requirements under RCRA were identified as potentially applicable ARARs
for Alternative 5 for RCRA waste. If dredged sediment is not hazardous but is similar to
hazardous waste, these requirements are potentially relevant and appropriate.

6.6.2.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

Alternative 5 is considered to be an effective and permanent alternative over the long
term, achieving removal of sediment containing COC concentrations exceeding
preliminary RGs at the AOEC. Once the remedial action was completed, this alternative
would eliminate unacceptable exposure to impacted sediment in the AOEC. No ICs or
long-term O&M activities would be required under this alternative.
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Section 6 Detailed Analysis of Remedial Alternatives

6.6.2.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH

TREATMENT

Because impacted sediment would be removed and disposed at an off-site disposal
facility under Alternative 5, the mass of sediment containing COCs at concentrations
exceeding preliminary RGs would be completely removed. Any treatment required to
meet land-disposal restrictions would be performed at the disposal facility prior to
disposal. This treatment would reduce the toxicity and mobility of chemicals in
hazardous sediment prior to disposal. Dredged sediment would not be treated unless
required to meet land-disposal restrictions.

6.6.2.5 SHORT-TERM EFFECTIVENESS

Under Alternative 5, approximately 65 truck trips through the community would be
required for sediment disposal. An additional 70 truck trips would be required for
disposal of debris and water and for importing backfill material. The sediment removal
and off-site disposal operations are expected to take up to 3.5 months for completion.
This alternative has the potential to track impacted sediment off-site during transport
through the community en route to the disposal facility. However, potential risks would
be mitigated through proper design and implementation of a site-specific safety and
health plan and a remedial action work plan. These plans would include provisions for
personnel protection and contingency actions needed to protect workers and the nearby
community.

For this alternative, the benthic habitat in the AOEC would be destroyed during the
removal of impacted sediment in the dredged area. This habitat would experience a
significant short-term impact; however, it would be expected to be reestablished in the
clean backfill sand fairly quickly. Other potential receptors in the overall aquatic
environment would be displaced until the remedial action was completed, thus also
experiencing a short-term impact. Dispersion of impacted sediment during sediment
removal operations would be controlled with a silt curtain or screen around the area being
dredged. Surface-water monitoring for turbidity would be performed to ensure that
sediment removal operations did not disperse resuspended sediment from the AOEC into
the open-water area.

6.6.2.6 IMPLEMENTABILITY

Alternative 5 would be moderately implementable because of the limited access and
small work areas under the wharf road. Dredging beneath structures is usually performed
with smaller equipment that would be expected to have a slower dredging rate than
dredging operations in open-water areas. Transportation and off-site disposal of impacted
media have been performed in the past at Alameda Point. Disposal facilities in the state of
California are capable of accepting the anticipated volumes of dredged sediment and
residual wastes. The schedule would need to minimize any disruption of current site
activities and to consider that the rate of dewatering of dredged material would depend on
weather conditions (i.e., the dewatering rate is faster during dry, warm months).
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6.6.2.7 COST

The present-value cost for Alternative 5 is approximately $3,324,000 (Table 6-5). Major
cost components for this alternative are associated with sediment removal, debris
removal, sediment disposal, and sediment sampling. For cost-estimating purposes, it is
assumed that this alternative would be completed in 1 year. Appendix B provides cost
backup and supporting details.
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Section 7

COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

The remedial alternatives evaluated in Section 6 provide a range of options for remediation of
sediment in the AOEC at IR Site 24. These alternatives were developed after consideration of
the requirements of the NCP, U.S. EPA technical guidance (U.S. EPA 1988), statutory
preferences listed in CERCLA Section 121(b), and RAOs (Section 3).

Five alternatives were evaluated in detail in Section 6:
e Alternative 1 — no action. No further action of any type would be taken.

e Alternative 2 —ICs. ICs are assumed to be required indefinitely. For cost-estimating
purposes, ICs would be implemented for an assumed duration of 30 years.

e Alternative 3 — MNR with ICs. The duration for the ICs is based on the results of
the monitoring. For cost-estimating purposes, MNR would be performed in
association with ICs for an assumed duration of 30 years. The MNR program and ICs
would be put in place until the regulatory agencies and the Navy agreed that the MNR
program and ICs were no longer warranted.

e Alternative 4 — thin-layer capping with ICs. A thin-layer cap would be installed
over the remediation area where concentrations of COCs in sediment exceed
preliminary RGs. A monitoring program and ICs would be put in place until the
regulatory agencies and the Navy agreed that monitoring and ICs were no longer
warranted. For cost-estimating purposes, the assumed duration for this altemative is
30 years.

e Alternative 5 — sediment removal/dredging. Dredging or a similar technology
would be performed to remove sediment with COC concentrations exceeding
preliminary RGs. No ICs or long-term O&M activities would be implemented for
this alternative. The assumed duration for this alternative is 1 year.

This section compares the relative performance of the remedial alternatives considered in this FS
Report against the NCP evaluation criteria described in Section 6.1. This comparative analysis
considers the advantages and disadvantages of each alternative and identifies key trade-offs the
Navy must consider when selecting a cleanup remedy.

CERCLA Section 121(d) and the NCP at 40 C.F.R. § 300.430(f)(1)(i1) require that a remedy
must protect human health and the environment and comply with ARARs, unless justification to
waive a specific ARAR is provided in the ROD. Both NCP threshold criteria must be satisfied
for a remedial alternative to be eligible for selection, unless an ARARs waiver applies.
Therefore, the selection of eligible remedial alternatives will generally be based on a comparison
of the alternatives with respect to satisfying the five NCP balancing criteria and the two NCP
modifying criteria. The subsections below compare the remedial alternatives with respect to
meeting the NCP threshold criteria and balancing criteria. As suggested by U.S. EPA (1988), the
alternative(s) that perform best under each of the balancing criteria are discussed first, with other
alternatives discussed in the relative order in which they perform.

The two NCP modifying criteria (state acceptance and community acceptance) are also briefly
addressed in this section. The Navy will present a more extensive evaluation of the alternatives
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relative to the modifying criteria in the ROD after formal comments have been received on the
PP, and a final remedy selection decision is being made.

This section presents a comparative analysis of the sediment remedial alternatives analyzed in
Section 6 of this FS Report. This information and the detailed analysis of the alternatives by
balancing criteria are presented in Table 6-1. Alternatives are rated “high,” “medium,” or “low,”
based on their performance under each criterion. For example, an alternative that is substantially
easier to implement than other alternatives is rated high in implementability. Similarly, an
alternative that would be significantly lower in cost than the other alternatives is rated high
because it would perform most favorably under the cost criterion. The alternatives are ranked
based on their overall protectiveness to ecological receptors and on their ability to meet the RAOs
discussed in Section 3. Additional discussion of anticipated future land uses is also presented.

7.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT

The RI Report concluded that there are no current complete human-health exposure
pathways at the site, but the sediment shelf in the vicinity of the quay wall and beneath
the wharf road between Piers 1 and 2 presents a potentially unacceptable risk to
ecological receptors (Battelle et al. 2007). There are no plans to demolish or remove the
piers at IR Site 24, and it has been proposed that future site use would consist of docking
large-scale ships such as ferries, cruise ships, or historical landmark vessels (EDAW 1996).
Under Alternative 1, impacted sediment would be left in place without any mitigation,
treatment, or monitoring; therefore, potentially unacceptable risks to ecological receptors
would remain. For these reasons, Alternative 1 is not considered protective of human
health and the environment. Because Alternative 1 does not meet the threshold criterion
of overall protection of human health and the environment, an evaluation against the
primary balancing and modifying criteria is not necessary and was not performed.
Alternatives 2 through 5 meet the threshold criterion of overall protection of human health
and the environment through the implementation of ICs, capping, or removal of sediment
with COCs that might pose unacceptable ecological risk. EPA does not concur that
Alternative 2 meets the threshold protectiveness criterion.

7.2 COMPLIANCE WITH ARARs

Potential chemical- and location-specific ARARs were discussed in Section 3.3.
Potential action-specific ARARs for each alternative were described in Section 6.
Alternatives 1 through 5 meet the threshold criterion of compliance with ARARs.

7.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

Alternative 5 is rated high in long-term effectiveness and permanence. It is considered the
most effective and permanent of the alternatives evaluated. It would permanently remove
sediment with COC concentrations exceeding preliminary RGs. Once the remedial
action was completed, this alternative would eliminate unacceptable exposure to
impacted sediment.
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7.4

7.5

Alternative 4 is rated medium in long-term effectiveness and permanence. It would
require long-term sediment monitoring and periodic reviews to confirm the
protectiveness of the thin-layer cap over time. The long-term effectiveness of the ICs
included in this alternative would depend on continued adherence to them.

Alternative 2 is rated low in long-term effectiveness and permanence because the
effectiveness of natural recovery processes would not be verified and sediment
concentrations would not be monitored. Alternative 3 is also rated low under this criterion
because it would require long-term sediment monitoring and periodic reviews to evaluate
the progress of MNR in reducing ecological risk. The long-term effectiveness of the ICs
included in these alternatives would depend on continued adherence to them.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH
TREATMENT

Alternative 5 would be the most effective alternative in reducing the toxicity, mobility, or
volume of COCs through treatment, and is rated medium under this criterion. Alternative
5 would involve removal of all dredged sediment and transportation to an appropriate off-
site waste disposal facility. Any treatment required to meet RCRA land disposal
restrictions would be performed at the disposal facility prior to disposal.

Alternatives 2, 3, and 4 would not reduce toxicity, mobility, or volume through
treatment, and are therefore rated low under this criterion. For these alternatives, the
toxicity, mobility, or volume of COCs in sediment would be reduced with time through
passive natural processes; no active treatment would be provided. However, the thin-
layer cap included in Alternative 4 would be expected to reduce the mobility of the
impacted sediment. "

SHORT-TERM EFFECTIVENESS

Alternative 4 is rated high in short-term effectiveness because the thin-layer cap and ICs
would achieve protectiveness in a short amount of time, and would have slightly lower
short-term impacts to the community than Alternative 5. Placement of the thin-layer cap
is expected to take approximately 5 months for completion following approval of
remedial design documents. For Alternative 4, the benthic habitat in the AOEC would be
covered with sand when the cap is placed. However, it would be expected to be
reestablished in the granular cap material fairly quickly.

Alternatives 3 and 5 are rated medium in short-term effectiveness. Time until protection
is achieved under Alternative 3 is expected to be longer than Alternative 5, but
Alternative 3 would pose no short-term risks to the community and would have minimal
impact to the benthic habitat.

Under Alternative 5, removal of impacted sediment is expected to take up to 6 months for
completion following approval of remedial design documents, so the time until protection
is achieved would be short. Alternative 5 would involve more short-term impacts during
implementation than Alternatives 3 and 4, because it would involve dredging (or a similar
technology) and transporting impacted sediment through the community en route to the
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7.6

1.7

7.8

7.9

approved disposal facility. The benthic community in the AOEC would be destroyed by
this alternative, but would be expected to be reestablished in the clean backfill sand fairly
quickly.

Alternative 2 is rated low for short-term effectiveness. Because this alternative does not
include monitoring, the time until protection is achieved would not be known.

IMPLEMENTABILITY

Alternatives 2 and 3 are rated high in implementability because these alternatives involve
very limited action. Implementation of ICs and sediment sampling activities has been
performed in the past at Alameda Point and can be easily accomplished. Alternatives 4
and 5 are rated medium in implementability because they involve the design and
implementation of remediation processes in small work areas with limited access
between piers underneath the wharf road.

COST

The estimated costs for the remedial alternatives are summarized in Table 7-1. Cost
estimates are presented solely for the purpose of comparing alternatives in this FS
Report; they should not be used for budgetary or planning purposes because actual costs
may change based on the final design and the length of time until RAOs are met.

Alternative 2 is rated high under the cost criterion, as the net present value cost for this
alternative is the lowest of all in cost, at less than $1 million. Alternative 3 is rated
medium, with a net present value between $1 million and $2 million. Alternatives 4 and
5 are rated low under the cost criterion, as the net present-value costs for these
alternatives are both above $2 million.

STATE ACCEPTANCE

This criterion evaluates remedial alternatives with respect to meeting the concerns of
state regulatory agencies. Responses to the state’s comments on the draft FS Report are
included in Appendix C. Agency comments on the draft FS Report have been addressed and
included in the draft final FS Report. State comments will also be considered in finalizing
the Proposed Plan and ROD.

COMMUNITY ACCEPTANCE

This criterion assesses issues of concern to the community for each remedial alternative.
Comments on the draft FS Report were solicited from the RAB in November 2007; no
comments were received. Any comments received from community members during the
public review period for the PP will be considered in the remedy-selection process. A
summary of public comments and responses will be included in the ROD.
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7.10 CONCLUSIONS

Alternatives 2, 3, 4, and 5 meet the threshold criteria for current and anticipated future
land uses of IR Site 24. Alternative 1 does not meet the threshold criteria for current and
anticipated future land uses of IR Site 24.

Alternative 5 is rated highest overall in satisfying the balancing criteria. Alternatives 2, 3,
and 4 are rated lower than Alternative 5 in satisfying the balancing criteria.
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